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ABSTRACT 

When a government increases its expenditures, there 
must be a finance source to cope with the increased 
expenditures. The government has some means (policy 
variables) of financing the increased expenditures, such as 
printing new money, issueing new government bonds or 
increasing tax rate. 

If a finance source of the government budget is 
recognized ina system, we can observe the effect of each 
different finance source in spite of the fact that an 
exogenous increase in government expenditures itself is a 
fiscal policy. Then we can form an equation of a government 
budget restraint. 

The aim of this thesis is to recognize the government 
budget restraint in an open economy. The variables of 
wealth effects and interest payments are included in the 
system. A sterilization coefficient is taken into account 
for the pegged exchange rate system. 

First, a simple concept of the government budget 
restraint is employed for analysis. That is, an exogenous 
increase in a government policy is simply equated to an 
endogenous increase in a finance source, ignoring the 
effects caused by a change in the income level. 

Second, the effect of an endogenous change in the 
income level is explicitly recognized in the government 
budget restraint. Then, in order to satisfy the government 


budget restraint the second endogenous policy variable must 


iv 


be adjusted according to the fluctuation of the income 
level, under each policy specification. Thus far, the price 
level is assumed to be rigid. 

Third, the flexible price level and full-employment 
income level are assumed in the system along with the 
government budget restraint. 

The method of analysis iS a comparative statics and the 
IS-LM-BP paradigm. The multipliers of endogenous variabvles 
are observed for each government policy in the short run. 

In an open economy two systems can be employed. One is a 
floating exchange rate system where the balance of payments 
is assumed to be always equilibrated by the fluctuation of 
an exchange rate. The other is a pegged exchange rate 
System where the exchange rate is fixed and the balance of 
payments fluctuates. The effects of government policies are 
analyzed for both systems. 

The results obtained from the case of the first 
government budget restraint and the case of the second 
government budget restraint are similar under the floating 
exchange rate system. Only one signifgicant difference can 
be observed on the income multipliers in a fiscal policy 
financed by goverbment bonds. Under the pegged exchange 
rate system, the first government budget restraint does not 
recognize the balance of payments, but the fluctuation of 
the balance of payments is assumed to be absorbed in a money 
market. The balance of payment variable is recognized in 


the second government budget restraint. In this case the 


fluctuation of the balance of payments is assumed to be 
adjusted by an endogenous policy variable. Then each 
multiplier of endogenous variables shows a significant 
difference from the case of the first government budget 
restraint. 

The assumption of the flexible price level does not 
alter the effects of government policies on private 
endogenous variables significantly. However, since the 
income level is assumed to be rigid, the adjustment of the 
marginal tax rate is different from the case of the variable 


income level. 
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I. LITERATURE REVIEW 


A. Introduction 

In recent years a government budget restraint has been 
given important recognition in macroeconomic theory. The 
concept of the government budget restraint was first 
introduced in Ritter(1955-56). ' Christ(1967,1968) made 
further progress in the theoretical analysis of the 
government budget restraint.” Blinder-Solow(1973) also made 
a contribution in the analysis of government policies by 
using the government budget restraint.*? Their paper involved 
the stability of a system in the controversy between the 
monetarists and the neo-Keynesians. ‘ Other relevant papers 
have been published since and the controversy of the 
Stability condition continues. 

In the literature on the government budget restraint, 
however, most of the progress has been accomplished in the 


sphere of a closed economy. An open economy is a new field 


'L.S. Ritter, "Some Monetary Aspects of Multiplier Theory 
and Fiscal Policy," Review of Economic Studies XXIII(2), 
keel AC MGISISAYS ee jeje, aie 

7C.F. Christ, "A Short-Run Aggregate-Demand Model of the 
Interdependence and Effects of Monetary and Fiscal Policies 
with Keynesian and Classical Interest Elasticities," 
American Economic Review (May 1967): pp.434-443; "A Simple 
Macroeconomic Model with a Government Budget Restraint," 
Journal of Political Economy (January 1968): pp.53-67. 
3Alan S. Blinder and Roberto M. Solow, "Does Fiscal Policy 
Matter?" Journal of Public Economics (November 1973): 


jSjecus) ici Sy & 
*Tobin named those who have an "eclectic nonmonetarist 
view", "Neo-Keynesians", vs. monetarists. 


J. Tobin, "Friedman's Theoretical Framework," Journal of 
Political Economy (September/October 1972): p.852. 
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of study since only a few relevant papers have been 
published, relating to the role of the government budget 
restraint. Our purpose is, therefore, to focus on this 
field of study and to attempt to make further progress in 
this thesis. | 

In this chapter, first the literature on the government 
budget restraint is reviewed in a closed economy. Then, the 
development of the traditional theory in an open economy is 
reviewed. Finally, the literature on the government budget 


restraint in an open economy is explored. 


B. Review 

1. Closed Economy on the Government Budget Restraint 

The presence of a government budget restraint in a 
system has, in fact, been recognized by many different 
economists since the 1950's. The first article concerning 
the government budget restraint is found in Ritter(1955-56). 
In this paper the necessity of defining the government 
budget restraint in the system was vaguely implied. 

After Ritter, or during the same period, many papers 
implied or considered the necessity of the government budget 


restraint in the system. * But the essential analysis of the 


5See C.F. Christ, "Some Dynamic Theory of Macroeconomic 
Policy Effects on Income and Prices under the Government 
Budget Restraint," Journal of Monetary Economics 4 (January 
ESM ASI else aeye 


ve 


: ; r] 
rel tet 


. 


government budget restraint was done in two subsequent 
Dapencebys Gale Christy. 

Christ(1967,1968) emphasized that the extreme choice 
between a monetary and a fiscal policy is misleading, 
because both policies are interdependent due t the presence 
of the government budget restraint. The government budget 
restraint has been defined in many different ways by 
different economists. The essence is that the government 
authorities cannot determine all policy variables 
exogenously. They are always constrained by one or more 
endogenous policy variables since the total government 
spending must be equated to the total of financing from all 
sources. In other words, given N policy variables available 
to apply to the nation's economy, the government authorities 
can at most pre-determine N-1 policy. The Nth policy is 
left as endogenously determined. 

One of the significant discoveries in the literature of 
the government budget restraint is that a long-run income 
multiplier with respect to government purchases is the 
reciprocal of the tax rate 1/u, assuming the tax rate u is 
held constant. Ritter(1955-56) recognized that only when a 
budget is balanced and the tax rate is fixed high enough can 
an increase in government purchases be offset by an induced 
tax revenue. Thus, if the multiplier effect of government 
purchases is less than the reciprocal of the tax rate 1/u, a 
deficit (surplus) will result when government purchases are 


increased (decreased). In the case of the budget deficit 
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(surplus), government authorities must increase (decrease) 
the money stock by printing (destroying) money in order to 
balance the budget. 

The recognition of the government budget restraint in 
Rutter (1955-56)Misestrictly a Staticaconcept. But 
Christ(1968) explains that when the equation of the 
government budget restraint is included in a system, it 
becomes a dynamic system since a change in money stock over 
time 1S involved. For example, if one unit of government 
purchases is increased, the government authorities must 
increase one unit of money stock once and for all to finance 
ae Buses deficit in the first period. Assuming that the 
government purchases are held constant from the first period 
on, government authorities still encounter the budget 
deficit. However, an increase in money stock will be less 
than one unit in the second period, because an increase in 
the income level, due to the multiplier effect of an 
increase in government purchases, creates an extra 
induced-tax revenue, given a constant tax rate. It 
continues until the deficit is completely financed by the 
induced-tax revenue (i.e. dg=udy where dg is a change in 
government purchases and dy a change in income). 

The economy at this stage goes back to a new 
equilibrium steady state. An increase in income stops at 
this stage and the multiplier of income is equal to the 
reciprocal of the tax rate 1/u with respect to government 


purchases at the constant tax rate. But Christ's 
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illustration of 1/u is not a special case as Ritter 
described. It is the long-run multiplier from one steady 
State equilibrium to another. When an economy is at an 
equilibrium, government budget must be balanced (i.e. g=t 
where t is tax collections). Therefore, when the budget is 
unbalanced, the system is on the process of going toward 
another equilibrium state. 

We have discussed how the inclusion of the government 
budget restraint in the model creates a dynamic model moving 
from one equilibrium state to the other, as long as the 
budget is unbalanced. This is the case when the money stock 
is endogenously determined. From the early days of 
macroeconomic field, efficacy of a monetary policy vs. a 
fiscal policy has been debated. 

From the empirical study in Anderson-Jordan(1968), they 
concluded that a change in government spending financed by 
bond issue or tax collections would not only offset the 
total expansionary effect of the increased government 
spending, but also have a negative effect on income. * This 
empirical result was attacked on a theoretical ground by 
Tobin(1972). Tobin claimed that if their empirical result 
was correct, then the perfect interest inelastic demand for 
money would have to prevail in a system. Most empirical 


studies, however, had already proven that the demand for 


‘1.C. Andersen and J.L. Jordan, "Monetary and Fiscal 
Actions: A Test of Their Relative Importance in Economic 
Stabilization," Federal Reserve Bank of St. Louis Review 51 
(november 1968): pp.11-24. 


money is in fact elastic with respect to interest rate. 

Then monetarists argued that the perfect interest 
inelastic demand for money is irrelevant to this issue. The 
important issue, they argue, is to recognize an effect of 
budget deficit created by government borrowing. 

Milton Friedman established his monetarist view as to 
the effectiveness of a monetary policy vs. the 
ineffectiveness of a fiscal policy in a series of subsequent 
papers published from 1970 to 1972. 7 His point is that an 
increase in government purchases particularly financed by 
bond issue has little expansionary effect on income in the 
long run. As long as the government has a budget deficit, 
an expansionary fiscal effect on income made by government 
purchases has to be diminished. Eventually the expansionary 
fiscal effect is completely crowded out when the government 
budget is balanced. | 

Friedman's view was once again counterattacked by the 
neo-Keynesians. At this stage recognition of the government 
budget restraint is involved with the monetarist and 
neo-Keynesian debate. Specifically, Blinder-Solow( 1973) 
presented a systematic treatment of the effects of a fiscal 
policy with the recognition of a wealth effect and the 


government budget restraint in a simple Keynesian model. 


7M. Friedman, "A Theoretical Framework for Monetary 
Analysis," Journal of Political Economy (March/April 1970): 
pp.193-238; "A Monetary Theory of Nominal Income," Journal 
of Political Economy (March/April 1971): pp.323-37; and 
"Comments on the Critics," Journal of Political Economy 
(September/October 1972): pp.906-50 
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Their arguments were against the monetarist view of the 
ineffective fiscal policy.® 

The key issue raised by Blinder-Solow(1973) was a 
consideration of the stability system. Their claim was that 
if Friedman's view was verified (that is, the assumption of 
increased government spending financed by bond issue is 
contractionary), then the system would be unstable. Under 
the fixed price level Blinder-Solow(1973) derived the 
following conclusions. 

First, if the crowding out effect on the money market 
exceeds the positive wealth effect on the commodity market, 
then bond finance is contractionary. In this case the 
monetarist view is correct, but the system would be 
unstable. 

Second, if an increased government spending followed by 
bond finance is expansionary, (that is, the net wealth 
effect increases the income level), then the extreme 
monetarist view is wrong. But even in this case where it is 
less expansionary than the increased government spending 
financed by money, the system will turn out to be unstable. 


: W=K+M/P+B/iP 

where K is capital stock, M/P real money stock and B/iP real 
value of outstanding government bonds. This wealth equation 
above specified by Christ(1967) and Blider-Solow( 1973) 
enables the variable of government bonds to be included in a 
system. 

We must note that both in Christ(1967) and 
Blinder-Solow(1973) B is specified as the number of 
government bonds, and each bond is a perpetuity paying $1.00 
per year. Hence, B becomes the value of interest payments 
to the private sector, and the number of bonds divided by 
interest rate B/i is equal to the market value of the stock 
of bonds. 
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Finally, only if the increased government spending 
followed by bond finance is more expansionary than that by 
money finance will the system be stable. 

The verification of the stable system under bond 
finance can be derived from the effect of interest payments 
to the private sector on the income level. In the case of 
bond finance, budget deficit is larger than in the case of 
money finance due to the existence of future interest 
payments. Therefore, it would require higher private 
expenditures to obtain sufficient induced-tax revenue to 
finance higher budget deficit. Thus, if the system is 
Stable, the bond finance must have a higher expansionary 
effect on income than the money finance in the long run. 

Following Blinder-Solow(1973) a number of papers have 
been published related to this controversy. ° In terms of 
recent literature of the government budget restraint, the 
focus waS on a Stability condition in the system of an 
economy. As the representative of these works we shall 
review Christ(1978,1979). The model in Christ(1978) is 
sophisticated, including a price adjustment equation and a 


° Karl Brunner and Allan H. Meltzer, "Money, Debt, and 
Economic Activity," Journal of Political Econom 
(September/October 1972): pp.951-77 and "An Aggregative 
Theory for a Closed Economy," in Monetarism, ed. Jerome L. 
Stein, (Amsterdam: North Holland Publishig Co., 1976): 

DD. 69-10s-8 Jee lODiIneandaWehe  bUlter, saeDONG-RUnmsEE LeCtSmoL 
Fiscal and Monetary Policy on Aggregate Demand," in 
Monetarism) sed mueLOMes Les StLeIN Sepp. 2/5>509s8 C.F ee Christ: 
"Some Dynamic Theory of Macroeconomic Model with a 
Government Budget Restraint," Journal of Monetary Economics 
Am Canuarya (970) smppe4 5-0 Or andeC ura Christyie Onahiscal@and 
Monetary Policies and the Government Budget restraint," 
American Economic Review (September 1979): pp526-538. 
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concept of steady state growth rate in the system. 

Now we focus on the stability condition of the system 
for each endogenous policy variable. The conclusion in 
Christ(1978) is that the increased government spending 
accompanied by bond finance is unlikely to be stable while 
the rest of endogenous policy variables (such aS government 
purchases, autonomous nominal taxes and high powered money) 
lead the system to stable equilibrium. Using the same model 
in Christ(1978), Christ(1979) investigates the stability 
condition once again by varying the definition of government 
purchases, and finds that stability is dependent on how the 
variable of interest payments is incorporated in the 
government budget restraint equation. 

Christ(1978) specified government purchases simply as 
the government expenditure variable. The tax equation and 


the government budget restraint are defined as follows: 


aa t=V/P-B/P+uB/Ptuy where V/P is real autonomous 
taxes: 
1-2 g=t+M/P+B/iP 


Substituting the tax equation into the government budget 
restraint we have : 

uae g-V/P+(1-u)B/P-uy=M/P+B/iP 

In the case of bond finance, the high-powered money stock is 
gals constant (i.e. dM/P=0). 1-3 shows that ’the deficit 
will show up due to an increase in interest payments net of 
tax, (1-u)B/P>0, assuming that an increase in government 


purchases dg is offset by induced-tax revenue udy in the 
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long run. Hence, the system will not converge to the 
equilibrium position. 

Two other specifications of a government expenditure 
variable can be defined as follows : 
I-4 g'=g+(1-u)B/P 
12 g"=g+B/P 
With the same tax equation in I-1, the government budget 
restraint will be as follows for I-4 and 1-5 respectively : 
I-6 g'-uy-V/P=M/P+B/iP 
1-7 g"-uy-V/P-uB/P=M/P+B/iP 

First let us analyze from 1-4 and I-6. I-4 gives 
government purchases plus government interest net of tax ae 
the government expenditure variable. Substituting I-4 into 
I-3 we have I-6. Obviously it is a simpler government 
budget restraint than I-3 since the government interest net 
of tax is cancelled out by the tax equation. Although the 
term B/p disappears from the government budget restraint, 
the deficit will not change if government bonds are issued. 
Hence, the system will not reach an equilibrium in this case 
either. 

Next, a government expenditure variable is specified in 
I-5; that is, government purchases plus debt interest gross 
of tax. Similarly substituting I-5 into I-3 the government 
budget restraint becomes I-7. In this case the stability of 
the system is quite hopeful when bonds are issued to finance 
a deficit. Because (-uB/P) is revenue, the deficit shrinks 


and eventually the system converges to an equilibrium 


11 


position. 

The difference between this system and the previous two 
systems lies in debt interest B/P in the government 
expenditure variable. When the exogenous variable g" is 
increased, and bonds are issued to finance a deficit, an 
increase in debt interest is counteracted by an equal 
decrease in government purchases. 

By using the government expenditure variable g", 
Christ(1979) checked the stability conditions with the two 
models different from the previous model of Christ(1978). 
One is the model in Blinder-Solow(1973), and the other is 
the model of Tobin-Buiter(section 6)(1976). The model of 
Blinder-Solow(1973) with g" showed the definite stability 
when either bonds or money is endogenous. The original 
model of Tobin-Buiter(1976) showed the definite instability 
when bonds are endogenous, but with g'' the stability 
becomes uncertain. Hence, the stability is not impossible 
with bond finance, as long aS a government makes a proper 


consideration for forthcoming increased interest payments. 


2. Open Economy 

The first half of the section reviews the development 
of the literature on monetary and fiscal policies in an open 
economy established mainly in the 1960's. Then the 
development of the analysis in a macro model recognizing a 


government budget restraint in an open economy is reviewed. 


Leups ds xs eoteebidigs's eifveszo 9? 1S oi i 
tien rence sa 
ip Siiai- ve 2302 a Snaqarsvo; (dl gies tar : 
2S) 293i 2h- ts) Se ikiges ats Dbestots (00 Faia 
PATER dai snd 26 1 2Se iN aft  cz7) = co we DSF 


gO aatee st: Lene , abiae ey sondl7 40 10m ese 
'¢Sfiaia ao ois LS cei detisdvban? 2 1 shen, 
O11A5 oz ih i Pye eee Ke Se ee ae bvolse- ini 

anesitge St: bi amet. x9 fake apats '=4 ale peat 4 an 


(adShited sas 214k. CA) ¢ wes 9) 2 1) vo heen baere gee 
goes icess. acs ( E) Hbes ie! jplieranppkhe ~~» .. aie 
- OS «a ; 


eseniesees? ovis: +3! Vinee 4e> feo” 1222S SR, © “ 
. Lee 

sorry. & eeis® IAs AS ee Be af. ‘See. 26 healt bbe aie ME 
<peruepes fesiates S-eaerteh Vay tect?) n° >: tol es se@ Janome 
presea’. vegy> VE 

shemtalyend ats awe inet ESizher s+! 14 theta gs ety 


hoge Gie, 4e-Foreei~4 tena eines ao svepnhias ath 


In a system with two goals (full employment and balance 
of payment equilibrium), and two instruments (the terms of 
trade and the interest rate), Mundell(1960) illustrated that 
the pegged exchange rate system would be more effective when 
Capital mobility was high, while the floating exchange rate 
system would be more effective when capital mobility was 
low.'°® The reason for high effectiveness in the floating 
exchange rate system under a low capital mobility economy 
was explained by the fact that the instrumental variable 
(i.e. the interest rate) would have a direct effect on the 
financial market. On the other hand, the exchange rate 
would have a direct effect on the commodity market. 
Mundell(1960) stated, 

»eee.a System works best if variables respond to the 
markets on which they exert the most direct 
influence. '' 
This argument was referred to as the Principle of Effective 
Market Classification (hereafter PEMC). 

In Mundell(1960) PEMC was recognized through capital 
mobility and the instrumental variables such as the exchange 
rate and the interest rate, but the government policies were 
not explicitly recognized. In Mundell(1962), however, 
monetary and fiscal policy were used as instruments to 
equilibrate the system.'? Given the assumptions of the 


‘°R.A. Mundell, "The Monetary Dynamics of International 
Adjustment Under Fixed and Flexible Exchange Rates," 
Quarterly Journal of Economics (May LSo00 =e pp eecy—one 

TE Gh seis je ele) 

‘'2R,A. Mundell, "The Appropriate Use of Monetary and Fiscal 
Policy for Internal and External Stability," IMF Staff 
Papers IX, no.1 (March 1962). 
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pegged exchange rate system and no impositions of trade 
controls, Mundell's conclusion on PEMC was that monetary 
policy should be reserved for the purpose of the external 
Stability and fiscal policy for the internal stability under 
the pegged exchange rate system. 

Mundell(1963) expanded his theory of the pegged 
exchange rate system to the floating exchange rate system.'? 
Mundell(1963) was different from the previous two papers in 
that it did not adhere to PEMC. However, it illustrated the 
effects of a monetary policy and a fiscal policy under both 
the floating exchange rate system and the pegged exchange 
rate system systematically. Mundell(1963) assumed perfect 
Capital mobility. This means the perfect substitutability 
of all securities, domestic or foreign monetary policy was 
assumed to take the form of open market purchases of 
securities and the fiscal policy of bond financed government 
expenditures. 

Under the floating exchange rate system Mundell(1963) 
concluded that the monetary policy should have a strong 
effect on income level and employment, given the assumption 
of the rigid price level. The reason for the strong 
effectiveness of the monetary policy is as follows. Open 
market purchases of domestic securities result in downward 


pressure on the interest rate, but the interest rate is 


Re Arm Mundel lyme Gapital Mobi litysandsstabiinzatiOne Policy 
under Fixed and Flexible Exchange Rates," Canadian Journal 
of Economics and Political Science (November 1963): 


ee 
—_—_ ——— EO 


pp.475-485. 


oT] % mi : 
- ; 
aA Tea> “b .t1eees 


a 
ee, ay = sysest: 


controlled by foreign interest rates under perfect capital 
mobility. This implies outflow of capital. Instead of the 
interest rate change, a depreciation of the exchange rate is 
incurred due to the balance of payment deficit. Finally, 
due to the exchange rate depreciation, the balance of trade 
goes up. The income level and employment level increase 
until the system reaches a new equilibrium level. 

On the other hand, a fiscal policy has no effect on 
income level and employment under the floating exchange rate 
System. An increase in government expenditures raises the 
income level and has upward pressure on the interest rate. 
This in turn causes the appreciation of the exchange rate 
due to an inflow of capital. The exchange rate appreciation 
causes the income level to fall, which offsets exactly the 
increased income level. Therefore, employment cannot change 
under the floating exchange rate system when the fiscal 
policy is applied. 

Under the pegged exchange rate system, Mundell(1963) 
concluded that a fiscal policy would have a strong effect on 
income level and employment. This was illustrated as 
follows. An increase in government expenditures raises the 
income level, employment level and the demand for money. 
Upward pressure of the interest rate, in turn, causes an 
inflow of capital and improves the balance of payments. The 
increase in the balance of payments fulfills an increase in 
the demand for money. Consequently the rise of the income 


and employment that originated in an increase in government 
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expenditures remains at a new equilibrium. 

The monetary policy, on the other hand, under the 
pegged exchange rate system was concluded to have no effect 
on income and employment. Open market purchases cause an 
outflow of capital which deteriorates the balance of 
Payments. Since an outflow of capital decreases domestic 
money supply, income and employment decrease until the 
foreign exchange deficit equals the increased amount of 
money supply through open market purchases. Mundell's 
contribution was to illustrate the effectiveness of the 
monetary and the fiscal policies under the condition of 
perfect capital mobility, only. 

Johnson(1966) proved Mundell's theory correct, but 
improved it by using the multipliers derived from the simple 
model of an open economy.'* Johnson's contribution lies in 
the recognition of two different types of capital mobility. 
One as was the main theme of Mundell(1963), is mobility in 
response to a change in the interest rate. The other is 
mobility in response to a change in the income level. That 
is, the determination of international capital mobility 
depends not only on a change in the interest rate, but also 
on a change in the income level, hence a change in 
profitability of investment. The raised level of income was 


assumed to increase a net inflow of capital, because an 


14H.G. Johnson, "Some Aspects of the Theory of Economic 
Policy in a World of Capital Mobility," Essays in Honour of 
Marco Fanno ed. Gabiotti, Antonio Milani, Padova, 1966: 
pps os59 
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increase in the income and employment level resulting from 
the fiscal and the monetary policy would attract foreign 
investors to purchase domestic securities. 

Another contribution of Johnson(1966) lies in the 
analysis of a non-perfect capital mobility system. 

Mundell's perfect capital mobility assumption made a clear 
distinction between the effects of the monetary and the 
fiscal policies for each condition of floating and the 
pegged exchange rate systems. However, Johnson's 
generalization of international capital mobility approached 
closer to a more realistic state of economy. 

Although Johnson(1966) progressed in the theory of an 
open economy through the tool of mathematical analysis, its 
Simple model had some drawbacks. In particular, 
sterilization policy was ignored in the pegged exchange rate 
system. Johnson assumed the rigid price level, no liquidity 
trap and no real balance effect in the system. 

It was Takayama(1969) who constructed a generalized 
equilibrium model by integrating the contributions of 
Mundell(1963) and Johnson(1966), and eradicating their 


deficiencies.'® 


3. Government Budget Restraint on Open Economy 
The government budget restraint on open macro model is 


still a new field of study. We shall review several papers 
‘SAkira Takayama, "The Effects of Fiscal and Monetary 
Policies under Flexible and Fixed Exchange Rates," Canadian 
Journal of Economics (May 1969): pp.190-209. 
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that have treated this field. 

The fundamental role of the government budget restraint 
in an open economy was well explained in Yu(1980) in the 
context of comparative statics under the pegged exchange 
rate system.'* The model specified in Yu(1980) was the 
extension of the model in Johnson(1966). ‘The model includes 
the simplest specification of the government budget 
restraint and the wealth effect. Two fiscal policies were 
chosen to be analyzed: an increase in government 
expenditures financed either by money stock (hereafter 
called money financed government expenditures) or by bond 
finance (hereseter called bond financed government 
expenditures). Only the balance of payment multiplier was 
derived for each policy. The effect of the government 
budget restraint and the wealth effect on the balance of 
payments in contrast to the traditional theory in the open 
economy, were analyzed. 

Turnovsky(1977) made an extenSive study of an open 
macro model with the government budget restraint.'’ The 
model in chapter 9 (Turnovsky(1977) pp.195-216) includes a 
sterilization coefficient in the money market. It defines a 
more detailed balance of payment equation (in that the 


variables of exports and imports are separated) than a net 


‘¢Rden S.H. Yu, "Government Financing Constraint, Wealth 
Effects and External Balances," Southern Journal of 
Economics (October 1980): pp.303-316. 

'7Stephen J. Turnovsky, Macroeconomic Analysis and 
Stabilization Policy Cambridge: Cambridge University Press, 
19 77% 


Fes 4° gas 


i} 
Prm@arwevop 


export equilibrium used in Johnson(1966) and Yu(1980).'* The 
capital account equation defined in Turnovsky(1977) (chapter 
9) is similar to the traditional specification 
(Johnson(1966), Takayama(1969) and Yu(1980)) where net 
Capital inflow, k is the function of income, y and domestic 
interest rate, r (i.e. k=k(y,r)). capital consisting of the 
net change in domestic bonds purchased by foreigners, A/i, 
less the net change in foreign bonds purchased by domestic 

Turnovsky's focus was rather on the specification of- 
the balance of payment equation than on recognition of the 
government budget restraint. In this sense, Turnovsky did 
not explain explicitly the role of the government budget 
restraint in his analysis. 

Some other papers which recognize the government budget 
restraint in the open economy can be found in the 
daberature;ssuch asaScarth(1975),andsAiienktio77)e425 The 
government budget restraint specified in Scarth(1975) is 
complex in that it includes the variable of the balance of 
payments and the government debt from the private sector. 
The results of multipliers both under the floating exchange 


’8The definition of the current account in Johnson(1966) and 
Yu(1980) was simple in that the exports were assumed to be 
kept constant. Therefore, the fluctuation of the imports 
was assumed to determine the current account. The clear 
distinction of exports and imports variables, as in 
Turnovsky(1977) (chapter 9 pp.201-2), made it possible to 
draw the Marshall-Lerner condition explicitly. 
19 W.M. Scarth, "Fiscal Policy and the Government Budget 
Constraint under Alternative Exchange-Rate Systems," Oxford 
Economic Papers 27 (March 1975): pp.10-20; 

Polly R. Allen, "Financing Budget Deficits: The 
Effects on Income in Closed and Open Economies," European 
Economic Review 10 (1977): pp.345-373. 
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rete and pegged exchange rate systems were shown in a 
Simulation context. 

Allen(1977) demonstrates an extensive study on the 
government budget restraint with a complex model. It starts 
in the context of a closed economy and then goes on to an 
open economy. The model recognizes the wealth effect and 
the financing budget deficit to a full extent. The focus of 
this paper is the stability conditon of a system and the 


steady state condition for government policies. 


C. Summary 

Christ(1968) analysed the effects of government 
policies by recognizing the government budget restraint in 
the macro model. This paper demonstrated theoretically that 
domestic monetary and fiscal policies are interrelated if 
the government budget restraint 1s to be recognized ina 
System. It also demonstrated that the recognition of the 
induced tax revenue is an important factor to equilibrate 
the system. 

Blinder-Solow(1973) demonstrated stability conditions 
of the system for money financed government expenditures and 
bond financed government expenditures, including an interest 
Payment variable in the government budget restraint. They 
concluded that bond financed government expenditures are 


more expansionary than money financed government 
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expenditures in the long run, because an increase in the 
interest payments due to new government bond issues has a 
multiplier effect on the private expenditures. 

The traditional theory on an open economy was reviewed 
based on Mundell(1960, 1962 and 1963) and Johnson(1966). 
Mundell showed the Principle of Effective Market 
Classification. He concluded that the monetary policy is 
effective on income and employment under the floating 
exchange rate system and that the fiscal policy is effective 
under the pegged exchange rate system. 

Regarding an open economy on the government budget 
restraint, although some papers related in this field have 
been published, we find that some more improvement must be 
made. Yu(1980) analysed the balance of payment multipliers 
for money financed government expenditures and bond financed 
government expenditures under the assumption of a complete 
sterilization policy, but did not solve the model in the 
floating exchange rate system. Turnovsky(1977) and Yu(1980) 
did not incorporate the interest payment variable, nor the 
variable of induced tax revenue. Scarth(1975) had all the 
variables in the model, but the multipliers were not 
explicitly shown as he resorted to the simulation method. 
All these papers were analyzed in the context of comparative 
statics. 

Since the paper by Blinder-Solow(1973) appeared, the 
Stability conditions of the system have become a main theme 


in many papers on the government budget restraint. In the 
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closed economy, Christ(1978,1979) demonstrated that the 
specification of the government expenditures if they include 
or exclude interest payments is the significant factor to 
hold the stability conditions. In the open economy, 
Allen(1977) and Turnovsky(1977) (chapter 11) showed the 
Stability conditions. Thus, the stability condition of the 
System has been debated extensively both in the closed and 
the open economy. 

The approach in this thesis will be restricted to a 
short run period, and strictly to the context of comparative 
Statics in the open economy rather than the dynamic system 
of analysis. Stability question in a system is not 
analyzed. We shall observe the short run impact of each 
government policy on each endogenous variable under both the 
floating exchange rate system and the pegged exchange rate 
system. Those variables which were not taken into account 
either in Turnovsky(1977) (chapter 9) or Yu(1980) will be 
incorporated into our model; that is, the inclusion of a 
sterilization coefficient under the pegged exchange rate 
system, and the interest payment variable on the government 
budget restraint. In particular, the recognition of induced 
tax revenue on the government budget restraint due to the 
increased income level will be a main concern of this 


thesis. 
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II. IMPLICIT RECOGNITION OF THE GOVERNMENT BUDGET RESTRAINT 


IN AN OPEN ECONOMY 


A. Introduction 

If a government budget restraint is recognized in the 
system of an economy, government authorities cannot simply 
vary a Single policy variable. A change in the policy 
variable must be adjusted by a change in other policy 
variable(s) in order to satisfy the government budget 
restraint. Therefore, the effects of the change in the 
policy variable depend on how other policy variables are 
adjusted in the system. This implies that the traditional 
analysis of monetary and fiscal policies without concept of 
a government budget restraint iS a special application of 
government policies. 

In this chapter we shall build a simple macro model of 
an open economy, in which a government budget restraint is 
included, and observe the short run effects of government 
policies in the system associated with the traditional IS-LM 
framework. The three domestic government policies will be 
chosen for analysis. The first two policies are a change in 
government expenditures with either money finance or 
government bond finance. The former policy will be called 
hereafter acme financed government expenditures and the 
latter, bond financed government expenditures. Another 
policy to be analyzed is a traditional monetary policy, 


namely open market purchases (i.e. a monetary expansion and 
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a debt contraction). 

Since the model is built for an open economy, each 
policy will be analyzed under the floating exchange rate 
system and the pegged exchange rate system. In addition to 
the three domestic policies, the effect of an external 
policy, namely exchange rate change policy, will be observed 
under the pegged exchange rate system. A sterilization 
coefficient will be incorporated in the system.?° Throughout 
this thesis, the small country assumption is retained. 

The effects on three endogenous variables will be 
analyzed for each policy in each system. That is, the 
income level, the interest rate, and the exchange rate for 
the floating exchange rate system and the balance of 
payments for the pegged exchange rate system. The price 
level will be assumed rigid in this chapter so that all 
variables are expressed in real terms. Special attention 
will be paid to the analysis of the exchange rate multiplier 
for the floating exchange rate system and the balance of 
payments multiplier for the pegged exchange rate system by 
assuming different slopes of the balance of payment curve 
(hereafter the BP curve). Under the pegged exchange rate 
system, the analysis will be divided in two stages. In the 
first stage holding the sterilization coefficient constant, 


the multipliers will display the effects of domestic 


2° Johnson(1966) and Yu(1980) assumed a complete 
sterilization policy. The introduction of the sterilization 
policy is referred to Takayama(1969) and 
Turnovsky(1977)(chapter 9). 
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policies on the endogenous variables. But the internal and 
external balances are shown to be disequilibrated by the 
effects of domestic policies under the pegged exchange rate 
System. Therefore, in the second stage, assuming 
non-sterilization policy, we shall observe how the system 
can attain a new equilibrium in the context of the IS-LM 
framework. 

Following Mundell(1963), the effect of each policy will 
also be analyzed for the case of perfect capital mobility 
both for the floating exchange rate system and the pegged 
exchange rate system. 

A stability condition is not examined, but it is 


assumed to be stable. 


B. The model 


The model consists of seven equations as follows: 


II-1 VEE CZ aw ith 25 keep) +g 
II-2 Zz=y+B/p-t 

II-3 t=u(y+B/p)tv 

II-4 M/p+R/p=L(y,i,w) 

TiS w=M/p+B/ip 

II-6 R/p=X(z,r,p)+K(y,i) 

Tina g+B/p+R/p=M/p+B/ipt+R/ptt 


The endogenous variables are defined as follows: 


Zo 


y=Real domestic product and income; 

z=Real domestic disposable income; 

t= Real tax collections; 

w=Real private wealth; 

i=Nominal domestic interest rate; 

p=Domestic price level; 

R=Nominal foreign reserves; 

R=The balance of payments (a change in foreign 
reserves); 

r=Exchange rate, the price of foreign currency in terms 


of the domestic currency; 


The policy variables are defined as follows: 
g=Real government purchases of domestic and foreign 
goods and services; 
B=Nominal interest payments or total number of bonds 
issued by the government since each bond is assumed to 
bear a perpetuity paying $1 per year; 
B=A change in the number of government bonds; 
M=Domestic nominal stock of base money, bearing no 
interest; 
M=A change in the stock of base money; 
u=Marginal tax rate where 0<u<1; 
v=Real autonomous tax flow less transfer payments which 


is assumed to be negative. 


The functional notations of the system are as follows: 


!  . bare fe 


FSI= 2 v1 SaKOSe GeCrerS 
aeee et Vo sa2 Is “rt t ‘eca- 
vow 
imefle: 2s tariis, % 
wins? Se 3° 2 2eu) = - 392" “mm 


gic 24s teecg 2a tinge 


. a @* 


eee oe 


Soy 82° FI ys: 


wt? of epnetis ae 
38 —— 271 2cCep ge 7 
12eete 7a. 


ies , tg? — | 


4 -2-SrG= o 
et ¥ Soe) ops Lepigeaies 


a9 


4 eo 
tc s4pnlee sete? 
: (owtezes 


v8 eqs? >74*° 


= 


s@erci7sv) ¢abiog S25 
; ¥ 4 7 
i-samaeny Lee 


van SB<2 


ee ee 


pet. Ane py! 


26 


E=Real domestic private expenditure function; 
L=Domestic demand for money function; 
X=Real net export function; 


K=Real capital inflow function. 


From the traditional macroeconomic theory, the signs of the 
partial derivatives of II-1, II-4 and II-7 are as follows: 

9E/3Z=E,>0, 3E/3i=E,<0, 3E/dw=E,>0, 

mh zZ= Ko Om ky o r= Keo Oe 

dL/dy=L,>0, dL/di=L,<0, dL/dw=L,>0, 

9K/3y=K,>0 and 3K/3i=K,>0. 
In addition to the assumptions above, the following 
restrictions will be specified to assure a stable 
equilibrium: 

0<F Sieeo<i ieands0sEe sks <9. 

II-1 states that real domestic income is the sum of 
private expenditures, net exports and government 
expenditures. Domestic private expenditures are the 
function of disposal income, the interest rate and private 
wealth. Net exports are the function of disposable income 
and the exchange rate. 

II-2 states that real domestic disposable income is the 
sum of real income plus real interest receipts minus tax 


payments to the government. 


2'This inequality is derived by a plausible assumption that 
the increased magnitude of domestic private expenditures due 
to an increment of income is larger than the magnitude of 
net exports decreased due to the same increment of income. 
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II-3 states that the real tax equation is the marginal 
tax rate multiplied by real household income and interest 
receipts from holding government bonds plus real autonomous 
tax flow less transfer payments. 

II-4 is the equilibrium condition for money market in 
an open economy. It states that the domestic stock of money 
plus the foreign reserves are equal to the real demand for 
money. Real demand for money is a function of real income, 
the domestic nominal interest rate and the real value of 
private wealth. We should note that the conventional 
meaning of the stock of money does not appear in this model. 
The stock of money here is assumed to be the base money 
stock or the high-powered money stock. Hence, it is 
controlled by the government as one of the policy variables. 
The base money bears no interest. The banks and the 
non-banking private sectors are assumed to be consolidated 
into a sole private sector so that banks' liabilities and 
assets of non-banking sector cancel out each other. The 
rest of money holdings in the private sector is currency in 
circulation plus deposits at the Central Bank by chartered 
banks which are equivalent to the base money stock or the 
high-powered money stock. The treasury and the Central Bank 
are assumed to be consolidated in a sole government sector. 

II-5 states that real private wealth is the sum of real 
base money stock and real government bonds. Patinkin(1965) 
showed that the amount of the money stock does matter in an 


economy due to the existence of the real balance effect in 
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the short run.?? The wealth effect is virtually the same as 
real balance effect. It is at work only in the short run. 
It 1S controversial, however, whether government bonds 
should be counted into private wealth or not. One argument 
is that government bond holdings cannot be counted as 
wealth, because the bonds are the future tax liabilities to 
the private sector if people maintain a perfect foresight 
for the future. We assume, however, that people have an 
interest payment illusion on government bonds without being 
cognizant of the future tax liabilities. Then government 
bonds are included as a net asset to the private sector. By 
including government bonds explicitly in the private wealth 
equation in this manner, we can implicitly recognize the 
market for government bonds in the system by virtue of 
Walras law. 

Besides the inclusion of government bonds and base 
money stock in the private wealth equation, we must take 
physical capital stock into account. But this can be 
abstracted from the private wealth equation by assuming that 
the physical capital stock is kept constant in the short 
mule. 

II-6 is the balance of payment equilibrium condition. 
The balance of payments is the net flow of foreign exchange 
reserves from one period to another. The balance of 


Payments consists of two major accounts, namely the current 


22D, Patinkin, Money, Inflation and Prices. 2nd ed., New 
York: Harper & Row, 1965. 
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account and the capital account. The current account is the 
foreign exchange receipts from the sales of domestically 
produced goods and services abroad and also the foreign 
exchange payments from the purchases of foreign produced 
goods and services. The net receipts of these foreign 
exchange transactions appear as the net exports in the 
domestic income equation II-1. The net exports are assumed 
to be the function of real disposable income and the 
exchange rate. The exchange rate r is expressed as the 
price of foreign currency in terms of the domestic currency 
(i.e. r=p/p* where p* is a foreign price level). Hence, an 
increase in the exchange rate implies the devaluation of the 
domestic currency. If we express exports and imports 
explicitly in the current account, it will be written as 
follows: 
II-8 ep. Ge) aie (Canta jew) x 
where C=the net current account, 

X,=exports, 

C and X, are expressed in terms of the domestic 

CunLency. 

F=imports expressed in terms of the foreign 

currency. 
The following restrictions are typically assumed in macro 
theory: 

9X,/or>0, dF/oz>0, IF /or<0 and oF/dp>0. 

Exports are determined by the economic activities in the 


rest of the world and the exchange rate. Imports are the 
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function of the real disposable income, the exchange rate 
and the domestic price level. For consistency of terms in 
II-8, the imports expressed in the foreign currency must be 
converted into the domestic currency by multiplying the 
exchange rate. From I1-8 we may observe the effects of the 
exchange devaluation (i.e. dr>0) on the balance of payments. 
Taking a partial derivative in II-8 with respect to the 
exchange rate, we have: 
Tr-9 OC /ra=o Xa on reoM GZiar, Diy ODE zene 
The elasticity of demand for exports ¢«, and imports ¢«. with 
respect to exchange rate are defined as follows: 
Pi 10 Cbd Xie 0 Wy ay & eee Ua NGl ses = Omid rier Fe 
Now we can express II-9 in the elasticity form, given the 
assumption that the balance of payments is at equilibrium 
prior to the exchange rate depreciation(i.e. 
ReUalark (erp) eon rson/ C=E) . | 
TESS (a) §G/dr=BaGe (He,- 1) 
This result holds true only for an equilibrium. From 
II-9(a) it can be seen that an improvement in the balance of 
payments will be accomplished if the condition that the sum 
of the elasticities of exports and imports exceeds one (i.e. 
€,te,>1) holds. Thus, the well-known Marshall-Lerner 
condition is assumed to be satisfied. 

For the sake of simplification we may integrate exports 
and imports into one term net exports, without loss of 
generality; that is: 
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Given the assumptions 0X,/dr>0 and oF/dr<0, the exchange 
rate change works in the same direction: that is, the 
devaluation of the exchange will drive exports up and 
imports down. As a result, the net exports will rise (i.e. 
X,>0). The effects of disposable income on X will drive the 
net exports down (i.e.X,<0). This is because an increase in 
disposable income will raise imports. However, since a 
change in disposable income has no impact on exports, the 
increased imports will drive down the foreign exchange 
receipts. As a result, net exports will decrease. 

The capital account is the flow of funds between the 
Sales of domestic assets to foreign investors and the 
purchases of foreign assets by domestic investors. Hence, 
the capital account is defined as the net inflow of foreign 
exchange. It is the function of the real income and the 
nominal domestic interest rate (i.e. K=K(y,i)). This is 
the traditional specification of the capital account. 
Although there have been criticisms of this specification, 
it will be adopted in our model, because the main objective 
of this study lies in the recognition of a government budget 
restraint in the system. Both increasSes in domestic income 
and in domestic interest rate are assumed to increase the 
net capital inflow (i.e. K,>0 and K,>0). K,, which was 
introduced in Johnson(1966), means that an increase in 
income tends to raise investment and hence attract foreign 
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international capital flows as is specified. Under the 
perfect capital mobility assumption, however, the domestic 
interest rate is determined by foreign interest rates. 

Thus, with the current account function and the capital 
account function we have the balance of payment equation in 
II-6. Under the floating exchange rate system the exchange 
rate will fluctuate endogenously to equilibrate the balance 
of payments. Hence, we set dR=0 and dr#0. Under the pegged 
exchange rate system the balance of payments will fluctuate 
endogenously to satisfy the equation. Hence, we set dR#0 
and dr=0. 

II-7 is the government budget restraint. The 
government budget restraint is similar to the one specified 
by Blinder-Solow(1973) and Christ(1978). It was pointed out 
by Blinder-Solow(1973) that interest payments on government 
bonds are the significant factor in determining a stability 
condition in the system. We must note that since B is the 
interest payments for bonds paying out $1 coupon, it will be 
the nominal market value of the stock of bonds when B is 
divided by interest rate (i.e. B/i). 

In order to extend the government budget restraint for 
an open economy the variable of the balance of payments must 
be included in the equation. However, the receipts from the 
balance of payments in the public sector are assumed 
automatically to become part of the money supply in the 
private sector. Hence, the balance of payments in the 


government budget restraint is totally cancelled out and it 
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is counted as a part of money supply in II-4. Substituting 
DiSseintosll—7eandecancel lingwout. R/psinwll=7.wesnhave™: 
bis7 (a) g+B/p=M/p+B/iptu(y+B)+v 

The policy variables in II-7(a) are g, M, B, u and v. By 
virtue of the government budget restraint, one of policy 
variables is to be determined endogenously and the rest 
exogenously. 

Price level is assumed to be fixed in this chapter 
(i.e. dp=0) so that a change in price level does not affect 
the real domestic income level. 

Given the assumptions above and the seven equations, 


this system can be reduced to the following four equation 


system. 

TI=12 V=Ey.e-UGyt By pele MEE Mo ye Bb auleyb) —vieeeralitg 
Mas M+R=L(y, i, M+B/i) 

II-14 R=X[y+B-u(y+B)-v, r]+K(y, i) 

hia g+B=M+B/i+u(y+B)+v 


To be consistent in the context of comparative statics, we 
set aM=dM, aB/i=dB/i and aR=dR, assuming that the economy is 
initially at a steady state equilibrium. Then, totally 
differentiating II-15 we have: 
II-16 dg+dB=dM+dB/i+(y+B) dutudB+dvtudy-(B/i?)di. 
where B/i2=0 at the initial steady state 
equilibrium. 
Now we must note that udy cannot be determined by the public 
sector, but is dependent on the economic activity of the 


private sector. udy is an induced amount of tax revenue due 
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to a change in the income level. If this variable is 
explicitly recognized in the government budget restraint 
equation, the analysis will be complex. Hence, we shall 
avoid this complexity in the present chapter by making the 
assumption below. The full recognition of the government 
budget restraint is left as the task of the following 
chapter. Here we assume that the value udy is always offset 
by a change in autonomous tax flow less transfer payments 
(i.e. udy=dv where v is negative). Thus, we have the 
following government budget restraint equation: 
TI-16(a) dg=dM+dB/i+(y+B)du-(1-u)dB. 
From II-16(a) we find four policy variables (i.e. dg, dM, dB 
and du). Given these policy variables the following 
particular government policies are specified. 
(1) Money financed government expenditures 
An increase in government expenditures dg is a fiscal 
policy with recognition of money finance dM as an 
endogenous policy variable. The rest of the policy 
variables are assumed to be constant. Hence, the 
government budget restraint will be specified as: 
dg=dM, dB=du=0. 
(2) Bond financed government expenditures 
This is a policy defined in traditional macroeconomics 
as a fiscal policy; but a finance source is not usually 
recognized. Hence, we incorporate this variable 
explicitly in the sysyem. The government budget 


“restraint will be specified as: 
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dg=dB/i, dM=du=0. 

(3) Open market purchases 
A monetary policy is usually defined open market 
purchases in the traditional macroeconomics. The 
government increases the money supply for the same 
amount as the purchases of bonds from the private 
sector. We recognize the contraction of bonds 
explicitly in the system. Thus, the government budget 
restraint will be specified as: 


GM=-dB/i, dg=du=0. 


C. The Floating Exchange Rate System with Implicit 
Recognition of the Government Budget Restraint 

With the assumptions of the floating exchange rate 
System (i.e. dR=0 and dr#0), we have the following matrix 
form of the endogenous variables, dy, di and dr. It is. 
derived by totally differentiating the behavioral equations 
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[(1-u) (B,+X,) ]dB+E,dB/i+E,dM-(E,+X,) (y+B)dutdg 


LE Gob/ 1-4 (-i:,)0M 


-(1-u)X,dB+X, (y+B)du 


The Jacobian determinant of the system is: 

[o}=xX5161-Gi—-uje Ks] (L,B/17-L,; ) +0; (268/17 -b. tk! 

=X,A,>0, where A, represents the terms inside curly 
brackets. 
Since all of the terms are positive by assumption, the 
Jacobian determinant is positive. 

In KeyneSian macro theory, II-12 represents an IS 
curve, II-13 a LM curve and II-14 a balance of payment curve 
(BP curve). Differentiating II-12, II-13 and II-14, setting 
all other variables equal to zero except dy and di, and 
solving for di/dy, we find the slope of the three curves as 
follows. 
iS curve: 

II-18 diydy-11-t 1-0) (hts ly tebe ee oO 
LM curve: 
II-19 G27 dy=b,7 (oe8y io uO 
BP curve: 
Fi~20 difdy=-i uy ashy I/Ks 0) 1b Uae, 
<O if (1-u)X,<K, 
The IS curve in II-18 states that if private expenditures 


are highly elastic with respect to a change in the interest 
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rate, the slope of the IS curve will be flat. Otherwise the 
IS curve will be steep. The same is true for the LM curve 
in II1-19. If demand for money is highly elastic with 
respect to a change in the interest rate, the positive slope 
of the LM curve will be flat, otherwise it will be steep. 
The slope of the BP curve in I1I-20 cannot be determined 
because of two conflicting forces. These are the changes in 
net exports (1-u)X,<0, and capital inflows K,>0 that result 
with a change in the income level. If the negative effect 
of net exports is stronger than the capital inflow effect 
(i.e. |(1-u)X,]>K,), the BP curve will have a positive 
SiLOpenmeltairteis sehesoppesite. (i.e7m Ky > | Mil uy kee cnenme he 
BP curve will have a negative slope. Since these forces 
were illustrated in detail in Johnson(1966), we shall 
basically assume |(1-u)X,|>K,; that is, the negative effect 
on net exports is stronger than the effect on capital inflow 


with respect to a change in the income level. In this case 
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the BP curve has a poSitive slope. It does so under the 
condition that capital mobility with respect to a change in 
the interest rate is positive, K,>0. According to 
Mundell(1963), however, as K, approaches infinity the BP 
curve becomes completely flat, since the slope of the BP 
curve in II-20 approaches to zero regardless of magnitude of 
the numerator. 

Thus, we can draw the three curves in the traditional 
IS-LM diagram in Figure II-1. We shall focus our attention, 
in particular, on the movement of the BP curve under the 
floating exchange rate system and the pegged exchange rate 


system. 


1. Money Financed Government Expenditures 

When an increase in the government expenditures is 
financed solely by an increase in money supply, we have the 
government budget restraint as dg=dM. Then we have the 
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ais a12 Qi3 dy (1+E,)dM 
Ele CT) Aas ae 0 di} =S'=(1-b5 dM 
Q31 Q32 a33 dr 0 


whereWai.....+..-a3, are themsame as vin Plai7. 
By solving for endogenous variables, dy, di and dr under 
this policy specification we obtain: 
P= (a) 


Gy AGM=i7 Ny alent Sy tie) imi aOR By iicee en) Kerley >0 


Bio b) ee a1 /OM=17 AG CC 1tE bg lb) l= leu) Baek dt 


Ti-17(c)  “dr/a@M=-1/%, 4,0 (1+E;) {5,K. +1 1 =u) 374k, J (b5B/i7-L,)} 
-(1-L,){[1-(1-u) (B,+X,)]K, 


Seal 11) Kee Ree i Byala teeta 


As both the fiscal effect of an increase in government 
expenditures and the monetary effect of money finance have a 
positive effect on the income level, the sign of the income 
multiplier in II-17(a) is unambiguously positive. But the 
sign of the interest rate multiplier in II-17(b) is 
uncertain. This is due to the conflict between the fiscal 
and the monetary effects on the interest rate. As in the 
ordinary Keynesian IS-LM diagram our system displays that a 


fiscal effect shifts the IS curve rightward (i.e. an 


> 


24 


40 


increase in income). This raises the interest rate while a 
monetary effect shifts the LM curve rightward (i.e. an 
increase in income). This lowers the interest rate unless 
economy is in a liquidity trap. 7° Hence, whether the 
interest rate goes up or down in I1I-17(b) depends on the 
slope and the magnitude of shifts of the IS-LM curves. 

In the case of money financed government expenditures 
illustrated here, the role of the wealth effect is 
insignificant. The positive wealth effect in the commodity 
market (i.e. E;(L;B/i?-L,)>0) means a higher level of the 
private expenditures at any given income level. Hence, the 
wealth effect raises the IS curve further to the right in 
addition to the effect of the increased government 
expenditures. ?‘* This wealth effect can be interpreted 
Similar to the real balance effect introduced in 
Patinkin(1965). The presence of the wealth effect in the 
money market affects the leftward shift of the LM curve. It 
is permissible to assume that the presence of the wealth 
effect in the money market weakens the magnitude of the 


23From II-12 the income and the interest rate multipliers 
with respect to an increase in the government expenditures 
for a given LM curve will be shown as: 

(1) dy /dg=1/[ 1-(1-u) (E,+X,)] >0 

(2) divdg=/(iany a —Ee0 

From II-13 the income and the interest rate multipliers with 
respect to an increase in the money supply for a given IS 
will be shown as: 

(3) dy/dM=1/L,>0 

(4) di/dM=— 1/7 (le Hy/i2-0,) <0 

24The rightward shift of the wealth effect on the IS curve 
under money financed government expenditures can be inferred 
Promeilie (2ease.Ollows: 

(<1) dy/dM=E,/[(1-u) (B,+X,)] >0 

(2) ai/dM=E,/(E,B/i?-E,) >0 
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rightward shift of the LM curve since 0<(1-L;)<1 in 
II-17(a). This concept of the wealth effect in the money 
market can be interpreted as an increase in demand for money 
as a result of the increased wealth experienced. Hence, the 
rightward shift of the LM curve is crowded out to some 
extent. 

The balance of payment multiplier shows complex 
interactions of economic forces. With the assumptions of 
(1-u)X,+K,<0 where X,<0 and K,>0, we find the two forces 
inside brackets in the first term are in conflict with each 
other. But from II-19 and II-20, these two terms can be 
inferred to represent the LM and the BP curves. Suppose 
Leheees Awl Uy) Xe Kee e(TitB/ ie ay)puet hated Semec hee BPecunvesis 
steeper than the LM curve. This is represented by BP, in 
Figure II-2. Then the sign of the exchange rate multiplier 
in II1-17(c) is unambiguously positive. That is, the 
exchange rate will depreciate with an increase in money 
financed government expenditures. In this case BP, shifts 
rightward to the domestic equilibrium at A, under the 
floating exchange rate system in Figure II-2. 

If the LM curve is steeper than the BP curve, the sign 
of the exchange rate multiplier will be uncertain. However, 
although the LM curve can be steeper than the BP curve 
Name ly pelighin = asl) he Ee Neae , BYeiea le Se ONO maSmune 
positive value of the second term exceeds the negative value 
of L,K,, the exchange rate will depreciate. This is 


represented on BP, in Figure II-2. Only when the BP curve 


F " onal 7 = i 
at : 
7 rr ; ree, #3) S. eur 
' >: 2s , eae 

: 
i +24 

: : 

| stad Oa. 


- 
stk 


i Aa?) iS nigad Sa 


_ 
- 7 A? 
7o7 26 
av. 
j 
a i 
j L7G | 4 
4 
* -t 
; ; tts : oe tit. ray 
‘< 
7 
-_ 
: Q Lpriton cay wtaw We 
‘ AA 
i 5 Z 4.7 el 3 
° 2 = =~ a 
eas A Ze TT ieee os aret! S64) 6a 37 


; - ; 
asi’ ase. i cose) 2 “363. WF ea 


42 


Figure Ii-2 


The Effect of MFGE, the Assumption 
of the Positive BP Curve; the Floating 
Exchange Rate System 


is so flat that the magnitude of (1+E,)L,K, exceeds the 
value of all other terms will the sign of II-17(c) be 
negative; and thus the exchange rate appreciates (i.e. BP; 
inskigure lLl-2)eeSsutecnis will occur only witetnesinterest 
rate goes up. Unless the condition of 
Ley) oe (lb ee) el al —U) Khaled el 17D) NOL dSemEt he Cemlsmno 
possibility for dr/dM to become negative in II-17(c). 
Observing the second term in II-17(c), and II-18 and 
II-20, we note that these two coefficients represent the 
Slopes of the IS and the BP curves. We now assume a 
negatively sloped BP curve (i.e. (1-u)X,+K,>0) by breaking 
the original assumption. Then we can analyze the exchange 
rate multiplier associated with the IS curve. If the BP 
curve is steeper than the IS curve (i.e. BP, in Figure 
II-3), the magnitude of the second coefficient is larger 
than that of the first in the second term of II-17(c). In 


this case the exchange rate will appreciate (i.e. dr/dM<0). 
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Even if the IS curve is Steeper than the BP curve (i.e. BP, 
in Figure II-3) the exchange rate will appreciate as long as 
the negative magnitude of the first term in II-17(c) exceeds 
the positive magnitude of the second term. Only when the 
second positive term exceeds that of the first term will the 
exchange rate depreciate. Unlike the case of BP, in Figure 
II-2, this will occur only if the interest rate goes down. 
Hence, BP; shifts down to the domestic equilibrium at B in 
Biguresi1— 37 

Let us consider the Situation of perfect international 
Capital mobility. K.,, the partial derivative of capital 
eats respect to the interest oe is the term we must focus 
on now. Following Mundell(1963) we assume that K, goes to 
Poin iye  OLeeachemuLtipiierst rom sll -uli(a met Omi toma. cul 


Thus, we have the following: 


Telecley Gal) h dv/0M= (allen) 0 
P41 7(b)s! di/daM=0 
II-17(c)' dr/dM={(1-L;,)[1-(1-u) (B,+X,)]-(1+B,)L,}/1, 


Mundell(1963) showed that monetary policy is effective 
on income and employment under the floating exchange rate 
System with perfect capital mobility. It induces a capital 
outflow without altering the interest rate. This brings 
about an export surplus as a consequence of the depreciation 


of the exchange rate. On the other hand, fiscal policy is 
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Figure II-3 


The Effect of MFGE, the Assumption 
of the Negative BP Curve 


not effective on income and employment under the floating 
exchange rate system with perfect capital mobility. The 
exchange rate appreciates through the effect of capital 
inflow when the government expenditures increase. Since the 
appreciation of the exchange rate has a negative effect on 
income, it completely offsets the positive multiplier effect 
on income of the original increase in government 
expenditures. 

We can observe from II-17(a)', that the effect of 
fiscal policy in which the finance source (i.e. in this 
case, base money stock) is explicitly recognized, is an 
elaboration of the traditional theory. It is obvious that 
the multiplier in II-17(b)' is zero since i becomes, in 
fact, an exogenous variable under perfect capital mobility 
assumption. 

The sign of the exchange rate multiplier in II-17(c)' 


is uncertain. The exchange rate appreciates by the fiscal 
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effect while it depreciates by the monetary effect. We must 
note that the BP curve becomes a horizontal line since the 
domestic interest rate is dominated by foreign interest 


raves, 


2. Bond Financed Government Expenditures 

When an increase in the government expenditures is 
financed solely by an increase in government bonds, we have 
the government budget restraint as dg=dB/i. Then the matrix 


form II-17 can be expressed as follows: 


ai1 QAi2 Ai3 dy [(1-u) (6B, +X, )it+E,;+1JdB/i 
Tel17, Gis) QA21 QA22 0 di = gefelzy At 
a31 QA32 aA33 ele -(1-u)X,idB/i 


where a@,;..see+cce833 are the same as II-17. 
By solving for endogenous variables, dy, di and dr, we 
obtain: 
Lied )mady /.dB/7 ) 


=1/A, {eile 11) ec W)C os. B/ tala oe) Bee Rea Beet >0 
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In the case of money financed government expenditures 
the wealth effect did not give a significant influence on 
determining the sign of the multipliers. However, in the 
case of bond financed government expenditures, since the 
effect of a change in government bonds can be observed only 
in the wealth equation in II-5, we must focus on this 
variable. 

The income multiplier in II-17(d) consists of three 
different elements. The first term is the effect of an 
increase in government expenditures which raises the IS 
curve from IS, to IS, in Figure II-4. The second term (i.e. 
-E,L,>0 as L.<0) in II-17(d) is the wealth effect in the 
commodity market which also raises the IS curve from IS, to 
IS,. As in money financed government expenditures, it is 
clear that the increment of government expenditures coupled 
with the wealth effect shifts the IS curve rightward. This 
raises the income level assuming the positively sloping LM 
CULVER THe mC hILdstectm (ice wmoLa ha hia) <Onacmin.0 sake Umand 
E,<0) in II-17(d) is the wealth effect in the money market. 
The presence of the wealth effect in the money market can be 
inferred in the following manner. Given a constant money 


supply (i.e. dM=0), the increment of government bonds will 
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cause an excess demand for money at any level of income and 
interest rate. This wealth effect is difficult to 
illustrate in the two dimentional IS-LM diagram. In order 
to have an equilibrium in the money market, the increment of 
the wealth effect may be inferred for the income level to go 
down and for the interest rate to go up. Hence, the 
"desired" level of the money market equilibrium is indicated 
a taAmd mers OULe mle met eee 

It should be pointed out that these last two terms of 
the wealth. effects in 11-17(d) namely, -E,L,-L;(K.-E;), are 
the point of contention in Blinder-Solow(1973). The 
argument is focused on the magnitude of the wealth effects. 
If the wealth effect in the commodity market is higher than 
the wealth effect in the money market, namely 
|E;L,|>|L,(K.-E.)|, the increment of bond finance will have 
a positive net impact on the income level. Then the system 
Gan be Stable.) #On) the: otherwhand, sif |B yn, |<|05(K2—-8,)|; 


then the monetarists view which claims that a fiscal policy 
25The lower income level and the higher interest rate 
associated with the increment of government bonds can be 
shown from the money market equilibrium in I1-13 as follows: 
Gi) may .(CBy i)i=—-L/ oO 

C2) RciraldB/i) =-Licyie > On 

7*AsS an alternative pure fiscal policy, we can observe the 
effect of the tax financed government expenditures in the 
system. Hence, we have the government budget restraint as: 
dg=(veB) dusin Ill? eingthis policyethe@incrementeofsthe 
income level due to the increased government expenditures is 
crowded out by the decreased private expenditures due to the 
increase in tax rate. These movements are observed only on 
the IS curve, but the shift of the LM curve is not involved. 
The crowding out effect does not cause the IS curve to shift 
all the way back to the initial equilibrium and as a result, 
the effects on the income level and the interest rate are 
positive. 
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Figure II-4 


The Effect of BFGE; Recognition of 
of the Wealth Effects 


is contractionary will be correct. But this implies that 
the system is unstable. We can observe this in Figure II-4. 
If the desired level of the LM curve settles the left hand 
side of A where |E;L.,|=|L;(K.-E,)|, the system will be 
unstable. This is because the negative wealth effect 
reduces the impact of the increased government expenditures 
on the income level period by period. Eventually the 
increase in the income level will be completely offset. On 
the other hand, the right hand side of A is the only 
"possible" region for a stable system. 

However, Blinder-Solow(1973) state that even when 
government bond issue has an expansionary effect on the 
income level, it is necessary but not sufficient condition 
for the system to be stable. only when the magnitude of the 
income multiplier for bond financed government expenditures 
is larger than that for money financed government 


expenditures in the long run, is the sufficient condition 
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for the system to be stable satisfied. 

Provided that the net impact of the wealth effects 

1S expansionary, the 'second round' increase in 

income will be greater under bond financing than 

under money financing, and this will continue to be 

true in subsequent rounds. The basic intuition is 

that under bond financing any given budgetary gap 

is harder to close because every increase in the 

number of bonds outstanding requires more 

expenditure on debt service. It therefore takes a 

greater rise in income to induce tax receipts 

sufficient to close the budgetary gap.?’ 
Observing the first term of the numerator in II-17(d) for 
bond financed government expenditures, namely, 
~({(1-u)EB,i+1](L,B/i?-L,), we find that the magnitude of 
interest payments to the private sector raises the IS curve 
GORE GeO ec nema Gnu es this ehLect sOtmMivebesce Dayme liom on 
private expenditures is the factor which gives a chance of a 
Stable system under bond financed government expenditures. 

The sign of the interest rate multiplier in II-17(e) is 
clearly positive. The-balance of payment multiplier in 
II-17(£) shows a complex result due to the involvememt of 
interest payments in the system. First, for simplicity, we 
consider the exchange rate multiplier excluding the terms of 
the interest payments. 
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As was the case in money financed government expenditures, 
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The Effect of BFGE, the Assumption 
of the Positive BP Curve; Recognition of 
Interest Payments 


the two forces of the first term conflict with each other 
under the assumption of (1-u)X%,+K,<0. However, even if 
L,K.<{(1-u)X,+K,](L,;B/i?-L,); that is, the BP is steeper 
than the LM (i.e. BP, in Figure II-5), we cannot conclude 
that the exchange rate will depreciate, because the sign of 
the second term is now negative. Only when the positive 
Magnitude of the first term exceeds the negative magnitude 
of second term in I1-17(ff) will the exchange rate 
depreciate (ieee BP, in Figure II-5). However, if the LM 
curve is steeper than the BP curve (i.e. BP; in Figure 
II-5), the case of high capital mobility, then the exchange 
rate sinwli—l7 (££)"appreciates (ier dr/ (dB/1) <0), 

Under the assumption of (1-u)X,+K,>0, we can now 
observe the second term in II-17(ff) since the sign of the 
first term is clearly negative. The two elements of the 
second term can be inferred to represent the slopes of the 


IS and the BP curves respectively. 


yi 


If the BP curve is flatter than the IS curve (i.e. BP, 
in Figure II-6), the sign of dr/(dB/i) is unambiguously 
negative in II-17(ff). But even if the BP curve is 
extremely steep as BP, in Figure II-6, there is no 
possibility for the exchange rate to depreciate since the 
internal equilibrium A always lies on the right hand side of 
CNesinitialeequiiDoTUuMr Cc in the shouts run eT ous. 
regardless of the magnitude of the second term it can never 
exceed the magnitude of the first term in II-17(f££). Hence, 
the exchange rate appreciates unambiguously when 
(ie) AeeeK 0. 

Going back to the original exchange rate multiplier in 
II-17(£), we note that the effect of the interest payments 
must be enhanced in the analysis. As we learned earlier, 
the effect of interest payments shifts the IS curve further 
Pomthen ppQntsmslnaseSeSnOWnwoOn #USGeUnetaOULem= Loses The 
interest payments to the private sector affects the slope of 
the BP curve. A higher income level due to the interest 
payments increases imports, thus decreasing net exports for 
any given interest rate. This is displayed in the third 
term in II-17(f£). The positive third term may mean a 
steeper BP curve than the BP curve not including the 
interest payments. This is shown by BP," and BP," for BP, 
and BP, which were assumed to be drawn from II-17(ff). The 
steeper BP curves imply a wider range for exchange rate 
depreciation, or a smaller range for exchange rate 


appreciation. In the case of BP, the exchange rate 
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Figure II-6 


The Effect of BFGE, the Assumption 
of the Negative BP Curve 


appreciates at the internal equilibrium A in Figure II-5. 
It will depreciate the exchange rate at the internal 
equilibrium A' if the interest payments are included in the 
system. 

We now consider the perfect capital mobility case. 
Taking K, to be infinite for each MULtiplienmiromperl— 17d) 
to (£), we have the following: 


Pa Cy weeny (0B) =e b <0 
Dicey el /d5/1)) =0 


Pieler / (CB /.19) 
an {Ci 0) CEng ee) El adel oat [ola (at) eae Xam leet eye 
<0 
With the recognition of the bond finance, the income 
multiplier results in a negative sign due to the crowding 


out effect in the money market in II-17(d)'. 
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In II-17(e)' since the perfect capital mobility system 
paralyses the domestic interest rate movement, the 
multiplier is zero; that is, i is a given exogenous 
variable. 

In II-17(£)' both the terms of the IS and the LM curves 
work in the same direction for the exchange rate. Thus the 
exchange rate will appreciate unambiguously. We must note 
that there is no effect of interest payments on the sign of 
the exchange rate multiplier since the interest rate does 
not change. 

In money financed government expenditures we obtained 
the result that fiscal policy could be effective. However, 
with the bond finance, fiscal policy has a negative effect 
on the income level rather than the nil effect, as in 
traditional theory. The result of the exchange rate 
multiplier is consistent with the traditional theory under 


the floating exchange rate system. 
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3. Open Market Purchases 

Open market operations are applied in an economy in 
order to regulate the reserve position of the banking system 
or to control the interest rate indirectly. The government 
purchases bonds from the private sector by printing new 
money, for the purpose of lowering the interest rate. This 
is open market purchases. If the government wishes to raise 
the interest rate indirectly, government bonds will be 
issued, and in turn money supply will be decreased. This is 
open market sales. In both cases the government budget 
restraint is the same, except for the signs of the 
variables; that is, dM=-dB/i for open market purchases and 
aB/i=-dM for open market sales. The elements of multipliers 
will be exactly the same for the both policies.?® 

Now we Shall analyze the effects of open market 
purchases on the endogenous variables as a representative of 
open market operations. The system of the matrix system is 


expressed as: 


2*Open market sales and bond financed government 
expenditures are similar policies in that government bonds 
are increased for the both policies. In the case of bond 
financed government expenditures, however, the amount of. 
money stock purchased from the private sector was assumed to 
return automatically to the private sector in the form of 
increased government expenditures. Hence, the shift of the 
LM curve was captured as a "desired" level of money market 
equilibrium. In the case of open market Sales, government 
bond sales to the private sector decreases the money supply. 
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Solving for endogenous variables dy, di and dr, we obtain 
the following: 


II-17(g) dy/dM=1/a,{-(1-u)E,i(L;B/i?-L,)+[K,+(E,B/i?-E,)]} 
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The sign of the income multiplier in II-17(g) is 
uncertain due to the conflicting effects of an increase in 
money supply and a decrease in private expenditures which 
are caused by a decrease in interest payments. The first 
term in II-17(g) displays the leftward shift of the IS curve 
resulting from the decreased interest payments to the 
DaivatesseCtOr (ich lS cm COMlS jail er GUGCINGlt Se. eae ne 
income level will, hence, go down unless the LM curve is 


vertical. The increase in money supply shifts the LM curve 


7 fF fone 


at err a Bir aan * 
is sdoa-see “gH beet Dine 


. 


7 “jee Silent; 1 : 
: » 


- 7 ’ , 
. @453 0° 2 uahy 


ek | 
be a 5 bs 
_ ? = 


56 


rightward. This will raise the income level unless the IS 
CULVEMISHVErcicalmiate. muM,e to LM, nar guoemiic7 jet his 
can be seen in the second term in II-17(g). We note that 
the magnitude of the LM shift is one in lieu of (1-L;) due 
to the cancellation of the wealth effect on the money 
market. It is plausible to assume here that the positive 
effect on the income level caused by an increase in money 
supply is larger than the negative effect on the income 
level caused by a decrease in interest payments to the 
private sector (i.e. (K,+E,B/i?-E,)>(1-u)EB,i(L,B/i?-L,) ). 
Hence, the income level increases from y, to y, in Figure 
Li-7. | 

The sign of the interest rate multiplier in I1I-17(h) is 
unambiguously negative, since both an increase in money 
supply and a decrease in private expenditures lower the 
InterestyLracest LOM cl se tOmialneniQures! loa. 

The exchange rate multiplier consists of two main 
elements; the effect of less interest payments and the 
effect of an increase in money supply. The effect of 
private expenditures the first term inside the curly bracket 
in II-17(j) has two conflicting forces. This is because a 
decrease in the income level raises net exports while a fall 
in the interest rate causes capital outflow. The effect of 
the increased money supply in the second term works in the 
Same direction for capital flow and net exports. Because an 
increase in the income level lowers net exports and the fall 


of the interest rate attracts capital outflow, the exchange 
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Figure II-7 


These iiec leon COMP i 
The Positive and Negative BP Curves 


rate depreciates in the second term. Assuming as before 
that the effect of the increased money supply has dominant 
power over less interest payments, we may conclude that the 
exchange rate will depreciate by open market purchases under 
the floating exchange rate system in II-17(j). 

This can be observed in the context of the IS-LM 
framework in Figure II-7. Now that an internal equilibrium 
A lies under the initial equilibrium E in Figure II-7, 
regardless of the slope of the BP curve , there is no 
possible chance for BP, to lie on the right hand side of the 
internal equilibrium A. That is, the exchange rate will 
depreciate unambiguously under the assumption of the 
positive BP curve. 

The exchange rate depreciates clearly in open market 
purchases under the assumptions of the higher income level 
Gitees dy/aM>0) and the positively sloping BP curve(i.e. 


(1-u)X,+K,<0). Let us observe the behaviour of the exchange 
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rate when each of these assumptions is changed. We assume 
first that the income level is decreased by open market 
purchases. In this situation the slope of the IS curve is 
so steep that the shift of the LM curve is paralysed and/or 
the impact of the substantial decrease in interest payments 
on the private expenditures exceeds the impact of the 
increased money supply on the income level. Under this 
condition (i.e. dy/dM<0) the exchange rate will appreciate 
only if the elasticity of net exports with respect to the 
income level is so high that the steep BP curve lies on the 
right hand side of the internal equilibrium. This can be 
seen from the exchange rate multiplier in II-17(j). The 
negtative magnitude in the first term exceeds the magnitude 
of the positive terms. 

Next we assume that the BP curve is negatively sloping 
(iP enwenal—uw)X4+K,>O0)mholding! dy/dM>-0, @Theneitmisppossi ble 
for the exchange rate to appreciate if the negative 
magnitude in the first and second terms exceeds the positive 
magnitude of the remaining terms. This means, in the 
context of the IS-LM framework, that the BP curve (BP, ) is 
steeper than the IS curve (IS,) by the amount the BP curve 
lies on the left hand side of the internal equilibrium A in 
mevOULCm lan. 

If we assume a decreased income level and a negatively 
sloping BP curve at the same time (i.e. dy/dM<0 and 
(1-u)X,+K,>0), there will be no possibility for the exchange 


rate to appreciate. In this case the internal equilibrium A 
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lies on the left hand side of y, and the BP curve cannot lie 
on the left hand side of A regardless of the slope of the BP 
curve. 

Now we consider the case of perfect capital mobility. 
TakIngGmXsatoOvbementinutestoruliai7(g)*e Chandu mwemobtrain 


the following: 


Pren7ig)e dy/dM=i/L, >0 
igi — Gey) di/dM=0 
7G a dr/daM 
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Here the traditional theory concerning the 
effectiveness of monetary policy on the income level can be 
observed in the situation of perfect capital mobility under 
the floating exchange rate system. The interest rate is 
controlled by the foreign interest rate so that the interest 
rate multiplier is zero. The exchange rate depreciates 


unambiguously resulting from the capital outflow. 


D. The Pegged Exchange Rate System with Implicit 
Recognition of the Government Budget Restraint 
Under the pegged exchange rate system the balance of 


payments becomes an endogenous variable, and the exchange 
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rate an exogenous policy variable. As can be seen in the 
money market equilibrium in II-4, the acumulation or 
decumulation of foreign reserves through changes in the 
balance of payments over a period of time will be a part of 
the domestic money sypply. However, in an actual economy 
the magnitude of the balance of payment deficit or surplus 
over a period of time is not transformed automatically into 
the domestic currency since a domestic economy may be 
disturbed by the fluctuation of the external balance. 

Here a sterilization policy for the balance of payments 
must be introduced under the pegged exchange rate system. 
We assume that the government may insulate a new balance of 
payment deficit or surplus caused by a domestic policy such 
that the money market equilibrium can be controlled. 
Denoting a sterilization coefficient s where 12s20, the 
non-sterilized magnitude of the balance of payments can be 
defined as sR. If s=0, it indicates a complete 
sterilization policy. This means that the amount of the 
balance of payment deficit or surplus does not affect the 
domestic money supply. On the other hand, if s=1, a 
non-sterilization policy prevails. That is, the whole 
balance of payments enters into the domestic money supply. 
Hence, including the sterilization coefficient s the money 


market equilibrium can be rewritten as: 
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II1-4(a) M/pt+sSR=L(y,i,w)?? 
AS was Stated before, although the balance of payments goes 
through the government, we simply assume that the magnitude 
of non-sterilized balance of payments autmatically becomes a 
part of the domestic money supply. Hence, the balance of 
payment variable disappears from the government budget 
restraint equation. °° 

Under the pegged exchange rate system we set dR#0 and 
dr=0efLromsthe reduced form in Pl-12,> 1T1= 1s andwri— 14, Wich 
implicit recognition of the government budget restraint the 
matrix form is expressed with respect to dy, di and dR as 


follows: 


7°I a part of the balance of payments is included in the 
domestic money supply, it should be incorporated into the 
wealth effect equation in II-5. But as the current and the 
Capital accounts were assumed to have no wealth effect in 
the balance of payment equilibrium for the sake of 
Simplicity, we also assume that the non-sterilized balance 
of payments has no wealth effect in II-5, without loss of 
generality. 
>°This simplification can be done according to the 
specification that M/p is the domestic money supply 
excluding the quantity of the non-sterilized foreign 
reserves. If we assume, however, that M°/p is specified as 
a total amount of money supply including the non-sterilized 
foreign reserves; that is: 
(1) M°/p=M/p+sR/p, 
then II- ay will simply become: 
C2) hee Mo D=U(Y.,:18, Wie 
But now sR/p must be incorporated in the government budget 
restraint equation from II-7 as: 
(3) g+B/p+sR/p= M°/p+B/iptt, 
where M° is defined a change in the total amount of money 
supply in the country including the non-sterilized balance 
of payments. 

We must note here that the money market equilibrium is 
a stock concept while the government budget restraint 
equation is a flow concept. This implies that the external 
balance in the money market is foreign reserves, but in the 
government budget restraint it is the balance of payments. 
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teu Bet Xe) aby ie Ey O| | dy 
II-21 i Sri /lete Tate )) SSHateeca = 
(1-u)X,+K, Ke il dR 


[(1-u) (B,+X,) ]dBt+E,dB/i+E,dM-(E,+X, ) (y+B)du+dg+X,dr 


L,4B/i-(1-L,)daM 


=U WOU ee elie, ((Qyaris) elt oielle 


The Jacobian determinant of the system is: 

fail eee a Rice ewe [aR tie bee) Shee 

le, SIE WS Gy IP de sy OES | 
=A, >0 

We assume as before that resulting from the expansion of 
income a net decrease in the current account outweighs an 
increase in the capital account (i.e. (1-u)X,+K,<0 where 
(1-u)X,<0 and K,>0). Then the sign of the Jacobian 
determinant A, iS poSitive. 

We must note that the level of the sterilization 
coefficient s affects the determination of the income level 
and the interest rate. We assume here, however, that s is a 
constant term from the moment the system leaves an initial 


equilibrium until it arrives at a new internal equilibrium. 
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We shall call this process a first stage. The multipliers 
derived through the method of comparative statics will 
display the results of the first stage. This is the point 
where an internal equilibrium and an external equilibrium 
will be separated from the initial equilibrium. 

Next we assume that initiating from the internal and 
external disequilibrium of the first stage, the system will 
adjust toward an internal and external simultaneous 
equilibrium through the self-liquidating process built into 
the system. We shall call this process a second stage. The 
analysis of the second stage will be done diagramatically in 
the IS-LM framework. 

As for the selection of government policies, the same 
three government policies (as in the floating exchange rate 
System) will be analyzed. And as an extention of a study, 
Since the exchange rate can be controlled by the government 
under the pegged exchange rate system, exchange rate change 


policy will be examined as well. 
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1. Money Financed Government Expenditures 
The government budget restraint is dg=dM in money 
financed government expenditures so that the system of the 


matrix form will be expressed as; 


aii a2 0 dy (1+E,)dM 
HIS AGG) a2 QA22 QA23 di = -(1-L,;)aM 
a31 a32 233 dR 0 


WHEE Ail. . .16 oe sc, ale ther Samerasmin—2 i, 
Solving for the endogenous variables dy, di and dR, we 
obtain the following multipliers: 
II-21(a) dy/dM=1/a, 
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The sign of the income multiplier is unambiguously 
positive in I1-21(a)% ~It®consists of three different 
elements. These are the fiscal effect, the monetary effect 


and the effect of capital inflow, all of which raise the 
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income level. 

The Sign of the interest rate multiplier is uncertain 
due to the conflicting forces: the fiscal effect which 
raises the interest rate, and the monetary effect which 
lowers it in II-21(b). 

The sign of the balance of payments multiplier is also 
uncertain. The first term in II-21(c) consists of the two 
conflicting forces in the bracket. That is, the higher 
Capital inflow creates the balance of payments surplus. On 
the otherhand the lower net exports cause the balance of 
Payment deficit given the assumption (1-u)X,+K,<0. The 
second term in II-21(c) shows the negative sign. This is 
because the monetary effect lowers the interest rate which 
creates the capital outflow and raises the income level 
which lowers the net exports. Both effects cause the 
balance of payment deficit. 

These terms of the balance of payment multiplier in 
Th 2c) canvbe illustrated: ini them context pofmthes!S-LM 
framework in Figure II-8. We know that the BP curve is 
positively sloping under (1-u)X,+K,<0. We first suppose 
that the BP curve is steeper than the LM curve (i.e. BP, in 
Figure 11-8). In this case dR/dM in I1-21(c) will be 
unambiguously negative. That is, the balance of payments 
will deteriorate since the domestic equilibrium point 
corresponding to the intersection A of IS, and LM, in Figure 
II-8 lies the right hand side of BP,. This implies that the 


income level is so high that a decrease in net exports 
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The Effect of MFGE; the Pegged 
Exchange Rate System 


exceeds the capital inflow. 

We next suppose that the LM curve is steeper than the 
BP curve (i.e. BP, in Figure II-8). Although BP, lies the 
right hand side of LM, beyond y., so far as the internal 
equilibrium point A lies the right hand side of the BP 
curve, the balance of payment deficit will not be altered. 
This is because a decrease in net exports still exceeds an 
increase in the capital inflow. Only when a BP curve lies 
the right hand side of the internal equilibrium A beyond y, 
(i.e. BP, in Figure II-8), will the balance of payments 
show a surplus. 

So far in the first stage the analysis of the balance 
of payment multiplier in money financed government 
expenditures under the pegged exchange rate system is 
Similar to that of the the floating exchange rate system. 
However, the process of the simultaneous equilibrium in the 


internal and the external systems under the pegged exchange 
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rate system is different from that under the floating 
exchange rate system. We learned that under the floating 
exchange rate system, the exchange rate was determined by 
the internal equilibrium so that a BP curve simply moved 
toward the internal equilibrium point. In the case of the 
pegged exchange rate system, since the exchange rate has no 
self-liquidating power, the adjustment of the external 
equilibrium with the internal equilibrium must be dependent 
on the fluctuation of the money supply. This means that the 
direct movement of a BP curve to the internal equilibrium 
will not occur under the pegged exchange rate system unless 
the exchange rate change policy is taken, but the magnitude 
of the balance of payments goes into the domestic money 
market and affects the internal equilibrium. Therefore, the 
Simultaneous internal and external equilibrium will be 
achieved only through the money market under the pegged 
exchange rate system. 

Let us observe in the second stage how the external 
equilibrium and the internal equilibrium, BP, and A 
respectively in Figure II-9 will eventually adjust into the 
Simultaneous equilibrium. We now assume that there is no 
sterilized magnitude of the balance of payments so that all 
the value of the balance of payments goes into the money 
market (i.e. s=1). Since the income level increases and the 
interest rate is uncertain in money financed government 
expenditures the balance of payments will become deficit; 


unless the capital mobility’ is extremely high. After the 
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adjustment of money financed government expenditures in the 


system, the internal equilibrium settles at A while the 
external disequilibrium BP, is left alone in Figure II-9. 
With the situation of the balance of payment deficit the 
quantity of money supply is reduced. As a result, there 
will be an excess demand for money in the money market. 
This situation will shift the LM curve backwards. The LM 
curve will be shifted along the IS curve (IS,) until it 
reaches the external equilibrium curve on BP,. Then the 
simultaneous equilibrium will be finally reached at B in 
Figure II-9. It should be noted that the effect of a 


decrease in net exports with respect to an increase in the 


income level is so large that the reduction of money supply 


exceeds the increased amount of money stock. Consequently, 


the LM curve (LM,) lies on the left hand side of the 


original money market equilibrium (LM.) in Figure II-9. At 


B the income level (y.) is higher than the original income 
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level (y.), but it is not as high as y,.' The interest rate 
(i,) becomes the highest at B since an increase in money 
supply under money financed government expenditures is 
completely paralysed. 

Next let us observe the simultaneous equilibrium 
process in the case of BP, (i.e. the steeper LM curve than 
the BP curve) in Figure II-10. Though BP, is flatter than 
LM, in Figure II-10, the external disequilibrium is the same 
as BP, (i.e. the balance of payment deficit) since BP, lies 
the left hand side of A. The simultaneous equilibrium 
process is the same as the case of BP,. As a result, the 
income level goes up from yolOmy. pebUtenoOt aSsmnighwasiy., 
and the interest rate i, reaches the highest level. But now 
the reduction of money supply is not so high that the 
Quantity of money supply (LM,) remains higher than the 
original level (LM,) in Figure II-10. 

This concludes that the higher the elasticity of the 
reduction of net exports with respect to the increment of 
the income level, the lower the effect on the income level 
will be in the case of money financed government 
expenditures. AS an extreme case, if the BP curve is the 
vertical line, there will be no increase in the income 
level. On the other hand, the higher capital mobility is 
the higher the level of income is in money financed 
government expenditures. We must note that the 
self-liquidating process of the simultaneous equilibrium can 


be attained only when s=1. If we assume s=0, the total 
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balance of payments will be insulated from the domestic 
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economy. Hence, both the capital mobility (i.e. K, and K,) 


and the net exports (i.e. X,) have no effect on the income 


and the interest rate multipliers in II-21(a) and II-21(b) 
This implies that the IS curve shift from IS, to IS, in 
Figure II-10 is smaller than IS, level which causes the 
lower income and the lower interest rate. But since the 
external balance is completely insulated from the internal 
equilibrium, A in Figure II-9 and Figure II-10 will not 
move. Hence, the system can keep the high level of the 
income level but the balance of payment deficit remains 
intact and accumulates hereafter. 

Let us consider the case of perfect capital mobility. 
Takinguk. to, beminginitestorngeach  multipliersnromellia2 ita) 
to II-21(c), we have the following: 
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The income level clearly goes up. The sign OF the balance 
of payment multiplier is uncertain. If there is a pressure 
such that the interest rate rises, the balance of payments 
will improve. Otherwise it will deteriorate. With the 
assumption of non-sterilization policy, the internal and 
external equilibrium settles on the external curve BP, in 
Figure II-8. Although the adjustment of a simultaneous 
equilibrium is made by the shift of the LM curve, as we see 
in Figure II-8, the internal equilibrium and the external 
equilibrium are close to each other. This implies that the 
Simultaneous equilibrium is attained by a marginal 
fluctuation of the money supply and the increment of the 
income level can be maximized in money financed government 


expenditures under perfect capital mobility. 


2. Bond Financed Government Expenditures 
The- government budget restraint in bond financed 
government expenditures is dg=dB/i so that the system of the 


matrix form will be expressed as: 
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aii Ai 2 0 dy [ Cl=u) Es Pa +E 11GB/i 
Te 2.1: (is) a2; ass aes Gils =(LedByy 
as3i QA32 a3 3 dR =(1—u) X54 dB /Ai 


WHEDE Sah wettest. ass) are thewsame. ace bl-—2ls, 
Solving for endogenous variables dy, di and dR, we obtain 
the following multipliers: 
PT 2 icy) 
Ay /MAB/ i) =4/ A iGl-w)(Eytx, it) (b,8/ie-b.) -B be bye 
+s{[(1-u) (BE,+X, )it+E,+1]K, 


(cll) Rete (By B/ aceite 


i=? Ceyee di /Ad Bi =A ie lw) CByeky ibees elu) kei 


+[(1-u) (B,+%,)itE;,;+1){L,-s[(1-u)X,+K,]}] >0 
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The sign of the income multiplier is most likely 
positive since the IS curve shift is fairly large compared 
to the negative wealth effect on the money market as was 
introduced in Blinder-Solow(1973). But there are two 


elements which bring the income level down in II-21(d). The 
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first element is the wealth effect in the money market due 
to an increase in government bonds. As we analyzed under 
the floating exchange rate system, this wealth effect (L;E.) 
affects a stability condition of the system. If 
|E,L,|>|L,E,|, this means that the bond finance has an 
expansionary effect so that the system can be stable. 
Another element is related with a sterilization coefficient 
s. Given the assumption s>0, capital inflow increases the 
income level (sK,). While an increase in net exports due to 
an increase in interest paymemts affects the income level to 
Gemcowne( Sl —-U) 2am ner boonies 

The sign of the interest rate multiplier is 
unambiguously positive since all the terms work in the 
HOSitivesdirectionminsli-2i(e)" 

Since the numerator of the balance of payment 
multiplier in II-21(f£) is the same as that of the exchange 
rate multiplier in II-17(f) in spite of the opposite signs, 
the analysis of the multiplier is similar to what we had in 
II-17(f£). But as was the case of money financed government 
expenditures, the way the system approaches a simultaneous 
equilibrium under the pegged exchange rate system differs 
from that under the floating exchange rate system. Let us 
briefly analyze the balance of payment multiplier in the 
context of the IS-LM framework in the first stage. If the 
BP curve is flatter than the LM curve (i.e. BP, in Figure 


II-11), the balance of payments will clearly improve since 
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capital inflow exceeds a decrease in net exports. °' The 
balance of payments will improve if the curve lies on the 
right hand side of the internal desired equilibrium point A. 
Only when the BP curve lies the left hand side of A like 
BP,, the balance of payments will deteriorate. 

Starting from the initial internal and external 
equilibrium, we now recognize that the internal and the 
external equilibria are seprarated after the application of 
bond financed government expenditures in the system. Our 
second analysis starts from this stage. It is concerned 
with how the simultaneous internal and external equilibrium 


will be attained through the self-liquidating process under 


31We learned that the third term in the exchange rate 
MuLbiplier sin iI—17( 8) which iseidenticalewathethat in 
II-21(f£) affects somewhat the slope of the BP curve and the 
magnitude of the IS curve compared with the multiplier 
without including interest payments. Here we assume that 
the slope of the BP curve and the magnitude of rightward 
shift on the IS curve in Figure II-11 have already taken the 
third term into account. 
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the pegged exchange rate system. 

Under a non-sterilization policy, in the case of bond 
financed government expenditures under the floating exchange 
rate system the wealth effects on the IS and the LM curves 
were important to recognize. But under the pegged exchange 
rate system as the LM curve shifts in lieu of the BP curve, 
the magnitude of the wealth effects will be assumed not to 
be a Significant factor to determine the multipliers. 

First, we shall consider the case that the BP curve is 
flatter than the LM curve (i.e. BP, in FiurelI-12). With 
bond financed government expenditures, the internal 
equilibrium exists at A where the higher income level (y,) 
and the higher interest rate (i,) than the original 
equilibrium (y, and i,). Since the internal equilibrium 
lies on the left hand side of the external equilibrium BP,, 
foreign capital is attracted and as a result the balance of 


payments improves. Then since the balance of payment 
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surplus goes into the money market so that the LM curve 
(LM,) will shift rightward until it reaches the BP curve. 
The simultaneous equilibrium level is settled at B in Figure 
II-12. The income level (y.) is higher than the internal 
equilibrium level (y,) at A and the interest rate (i,) goes 
down from the internal equilibrium, but higher than the 
initial equilibrium level (i,). 

Next let us consider the case where the BP curve lies 
on the left hand side of the internal equilibrium in Figure 
II-13. If net exports are highly elastic with respect to a 
change in the income level, the BP curve will be steep as 
BP,. ‘At the internal equilibrium point A the income level 
(yi se nighermthan thesoriginals levelua(y, imine bi gqures lio. 
This high income level decreases net exports more than the 
amount of an increase in capital inflow. As a result, the 
balance of payments deteriorates and a decrease in money 
Supply shifts the LM curve leftwards until it reaches the 
external equilibrium at B. At the new simultaneous 
equilibrium B the income level is lower than the internal 
equilibrium A (i.e. y, to y.), and the interest rate is even 
higher than the internal equilibrium (i.e. i, to i.) in 
Baigunemo! sion 

Finally let us consider the case of perfect capital 
mobility. Taking K, to be infinite for each multiplier we 
have the following: 

II-21(d)' dy/(aB/i)=[ (1-u) (EB, +X,)i+E,+1)/[1-(1-u) (2, +k, )] 
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The Internal and External Equilibrium in 
BFGE; the Steeper BP Curve than the LM Curve 


lie? | Ce) eed i /CaBAD)=0 


i= 25 GE) dR/ CAB sD 
={[(1-u) (E,+X,)i+E,+1)]L,+L,[1-(1-u) (£,+X,)]}/ 


s[i-(1-u)(B,+X,)] >0 


Let us go back to Figure II-11 and assume that BP, is a 
horizontal line. This indicates the situation of perfect 
Capital mobility. The increment of government bonds to 
finance the increased government expenditres causes excess 
demand for money. The desired internal equilibrium point at 
A lies on the left hand side of the original LM curve (LM,) 
in er aie However, the balance of payment surplus 
shifts the LM curve all the way down to the external 
equilibrium level on BP,. As a result, the simultaneous 


equilibrium settles on B where the income level is higher 


than the intertnal equilibrium at A and there is no change 
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in the interest rate from the initial equilibrium. Thus, 
whether the government applies money financed government 
expenditures or bond financed government expenditures, the 
income level settles in a similar manner. In fact, ignoring 
the interest payments term (1-u)(E,+X,)i in II-21(d)', we 
realize that the income multiplier in bond financed 
government expenditures is identical to that in money 
financed government expenditures in II-21(a)' when capital 
mobility is perfect. The sign of the balance of payments 
multiplier in II-21(£)' is positive. Unlike the case of 
money financed government expenditures in II-21(c)' the LM 
curve shift is solely done by the balance of payment 


Surplus. 
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3. Open Market Purchases 
The government budget restraint in open market 
purchases is dM=-dB/i so that the system of the matrix form 


will be expressed as: 


aii ai2 0 dy -[(1-u) (E,+X,)]JidM 
Tegel AGI) QA2; A222 QA23 di = -dM 
Qa31 Q32 A33 aR (1=u)X,idM 


WNEUCEa ies steetetctere 5 5 Ae. CNe  SamemaSml tol, 
Solving for endogenous variables dy, di and dR, we obtain 


the following multipliers: 


Tacs) mary 7 OM=4/ Nore tes @1 ul) Xen By ee ee) 


SAAT aC Eee Sere) Gam D ae oes Kee, 


Bi 29h) eda dM=— 1 /ae[ G1 (4 —u Ee Xe) ee sii ee) 


(Gia ae) 1 eS (Ale Uh Xe Kee) alee 


Dio. eee Ry dM 
=-1/aA,[ { [ei (i) (Be tk ee))) Ke Selo) eee Khe CBs Bye re) 
Ct) ot telat Eat) ere is 8/02 cae ee) 


ar (h(eSh ees ) Kiet Gre B38 oe) ee 14 }] 


oie 

: SA 5's ee » 6 5 naedu = 

j = . 

j » 2.4 tantray vadonnene ret goed 


Ty ie gerne oe te + am 


80 


We assumed in open market purchases under the floating 
exchange rate system that the effect on the income level 
caused by an increase in money supply is larger than the 
effect on the income level caused by a decrease in interest 
payments to the private sector. That is, the magnitude of 
the first term is larger than the magnitude of the second 
term in II-21(g). If we take this assumption here as well, 
the sign of the income level multiplier will be positive. 

The sign of the interest rate multiplier is clearly 
negative since both a decrease in private expenditures and 
an increase in money supply have a downward pressure on the 
Piveresteratesineuh-2acCh). 

A decrease in net exports caused by an increased money 
supply together with a decrease in capital inflow causes the 
balance of payments to deteriorate in the first term in 
II-21(j). The effect of a decrease in private expenditures 
is uncertain on the balance of payments in the second term. 
But since we assumed the dominant effect of a change in 
money supply over the effect of a change in interest 
Payments, it may be concluded that the balance of payments 
will deteriorate in open market purchases in II-21(j). 

Now that the internal and the external equilibria are 
separated in the system, we must investigate next how the 
self-liquidating force will return to a simultaneous 
internal and external equilibrium in the context of a IS-LM 


framework. 
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The Internal and External Equilibrium in OMP 


First we assume that the positively sloping BP curve is 
steeper than the LM curve. Assuming a non-sterilization 
policy, all the magnitude of the balance of payment deficit 
goes into the money market. Since a decrease in money 
supply causes an excess demand for money, the LM curve (LM, ) 
shifts leftward until it attains the intersection of the IS 
curve and the BP curve (IS, and BP,) at B in Figure II-14. 
As a result, the income level is substantially decreased 
from the internal equilibrium A (y, to y.), the lower level 
of the initial equilibrium (y.>y.). The leftward shift of 
the LM curve (from LM, to LM,) does not go back all the way 
to the original LM curve (LM,), however. 

Next we assume that the BP curve is flatter than the LM 
Breve (BP,). The high elastic BP curve with respect to a 
change in the interest rate leads the LM curve even further 
to the left hand side of the original LM curve (from LM, to 


LM,) until it reaches the intersection of IS, and BP, at C 
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in Figure II1-14. As a result, the income level (y;) is even 
lower than the case of the steep BP curve (y.,), but the 
interest rate at C is higher than that at B. 

Let us consider the case of perfect capital mobility in 
open market purchases. Taking K, to be infinite for each 


Mudtaplaer fromeli- 2g) eto li—21( 4) ewemhavemenesmollowing: 


Pie 22('o) 0" Vdy/dM== uu) (ek) 1/1 aK Es Xe 


Hi 20 ny) een a /OM=0 


i 2a ee GR/GM=—17/sa1au){E5+35) 1/s elute tk) ee<O 


In the traditional theory, a monetary policy is 
ineffective on the income level. This occurs because the 
downward pressure of the interest rate due to an increase in 
money supply leads to the outflow of capital which is 
exactly the same amount of an increase in money supply. But 
when interest payments to the private sector are taken into 
account, the monetary policy has even an adverse effect on 
the income level. This happens because the fall of the 
interest rate due to an increased money supply and a 


decrease in private expenditures cause capital outflow. 
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4. Exchange Rate Change Policy 

As we have learned SO far, under the pegged exchange 
rate system there is no movement in an external balance 
schedule. Thus an external balance disequilibrium is 
adjusted through a change in money supply. But this way of 
equilibrating the system causes an internal disturbance. A 
Sterilization policy can be used as one of the techniques to 
avoid the internal disturbance when the internal and 
external disequilibria occur. However, this does not solve 
the external disequilibrium at all. To solve the external 
disequilibrium without disturbing the internal equilibrium 
an exchange rate change policy can be applied in the system. 
Assuming an initial internal and external equilibrium as 
uSual we shall observe the effects of a devaluation in the 
exchange rate (i.e. dr>0) on the three endogenous variables 
in the system. The system of the matrix form will be 


expressed as: 


asi a:2 0 dy X.dr 
Ted Za lag avs) QA21 aA22 QA23 di = 0 
Asi A32 A33 GR aKa Cy 


WNELC 14); iieteleie civiers g's pake ySamewa SuleloZay, 
Solving for the endogenous variables dy, di and dR, we 


obtain the following multipliers: 
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Tilak) seedy /dre 17 Ae xa (bs B/ 1 Le) +S (heb wie ets lee 0 


II-21(1) d@i/dr=1/a4,X,{L,-s[1-(1-u)X,+K, ]} 


TI-—21(m)) dR/dr=1/A. e211 1=( (=u) E, +k, J(04B/17-L) 


Gen Ee Saude Eas) bho) jae 


The sterilization coefficient is first assumed to be 
kept constant and non-zero so that some part of the balance 
of payments affects the domestic money supply; and the 
Marshall-Lerner condition is satisfied (i.e. X.,>0). Given 
these conditions, the devaluation of the exchange rate 
raises the income level and the balance of payments while 
the interest rate is uncertain. 

Let us observe these results in the IS-LM framework. 
The devaluation of the exchange rate shifts the BP curve 
Gightward assumingu( X,+K) <0 et Lome BPs = tOmBP amine? gure 
II-15. The devaluation also shifts the IS and the LM curves 
rightward and form the internal equilibrium at A in Figure 
II-15. If a complete sterilization is applied, there will 
be no shift in the LM curve. As a result, we conclude the 
higher the magnitude of non-sterilized balance of payment 
surplus is, the higher will be an increase in the income 
level and the lower the interest rate. 

Now that the devaluation has caused the internal and 
the external disequilibria, we must proceed to the second 


stage where the simultaneous equilibrium system is attained. 
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Biqure. 1 b= 15 


The Internal and External Equilibrium in ERC 


Here we assume that the government takes the 
non-sterilization policy. Since the internal equilibrium A 
lies the left hand side of the external equilibrium BP,, the 
balance of payment surplus feeds into the domestic money 
supply and shifts the LM curve rightward. The movement of 
the LM curve (LM,) continues along the IS curve until it 
reaches C where the external balance and the internal 
equilibrium intersects. Thus, the internal and external 
Simultaneous equilibrium is attained at C in Figure II-15. 

Let us Ponendee the case of perfect capital mobility. 
Taking K, to be infinite for each multiplier we have the 
followings: 
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Assuming s#0 the devaluation of the exchange rate 
raises the income level. The balance of payments improves 


due to a higher inflow of capital. 


E. Summary 


Table II-1 Government Policies: Summary of Effects 
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1. Non-perfect capital mobility; 

Zo SPeGLectecapitatemobnlity:, 

Se Dein itelywapestt ive; 

4, Definitely negative; 

5. Uncertain; 

6. No change; 

7. Most likely positive; 

8. Most likely negative. 

Under the condition of perfect capital mobililty, the 
income level decreases in bond financed government 
expenditures for the floating exchange rate system and in 
open market purchases for the pegged exchange rate system 
while the rest of the policies raise the income level. 

A fluctuation in the interest rate is determined by two 
forces, a monetary effect which lowers the interest rate and 
a fiscal effect which raises it. Thus, the sign of the 
interest rate multiplier is ambiguous in money financed 
government expenditures, goes up in bond financed government 
expenditures and goes down in open market purchases under 
the condition of non-perfect capital mobility. 

The multipliers of the external balance are determined 
by the movements of the income level and the interest rate. 
A rise of the income level causes net exports to fall. 
Hence, the exchange rate depreciates or the balance of 
payments deteriorates. Here we note that the increased 
income level affects a capital flow as is expressed by K,>0. 


But we assumed X,+K,<0. A rise of the interest rate causes 
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Capital of inflow. Hence, the exchange rate appreciates or the 
balance of payments improves. Since all the domestic 
policies have a positive impact on the income level, the 
Current account always deteriorates. This implies that it 
is not possible for the exchange rate or the balance of 
payments to appreciate or improve unambiguously through the 
effect of a domestic policy. The results of aye awison 
on the external balance, therefore, are either uncertain, to 
depreciate or to deteriorate. These differences are 
determined by the movements of the interest rate. If the 
interest rate increases, then the sign of multipliers is 
uncertain. If the interest rate decreases, then 
depreciation or deterioration results. In money financed 
government expenditures, since there iS a minor change in 
the interest rate, the external balance is most likely to 
deteriorate. In bond financed government expenditures, the 
interest rate goes up clearly so that the sign of the 
external balance multipliers is uncertain. In open market 
purchases, there is a minor improvement of the external 
balance due to the decreased private expenditures. However, 
Since the interest rate goes down clearly, the external 
balance is most likely to deteriorate. The devaluation of 
the exchange rate is the only policy which improves the 
external balance unambiguously. 

If the assumption X,+K,<0 is altered into X,+K,>0, then 
all the results change. This assumption implies that the 


increased income level causes the external balance to 
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improve due to the dominant force of capital inflow over the 
negative net exports. 

These results are derived under the condition of 
non-perfect capital mobility. If the capital mobility is 
perfect, then the fluctuation of the income level no longer 
affects the determination of the external balance. The only 
factor to influence the external balance is the pressure on 
the interest rate. If a domestic policy has a force to 
raise the interest rate, then the external balance improves. 
Otherwise, it deteriorates. 

Thus far, there is little difference in the analysis 
between the floating exchange rate system and the pegged 
exchange rate system. A significant difference in these 
Systems can be seen, however, in the process of moving 
towards a new equilibrium level. Under the floating 
exchange rate system, the exchange rate always moves along 
with the internal equilibrium. On the other hand, the 
pegged exchange rate system has no variable to follow the 
internal equilibrium. The only way of reaching a new 
external and internal equilibrium is through the adjustment 
in the money market. That is, the amount of deficit or 
Surplus can be adjusted by a change in the money supply. 
Thus, the movement of the LM curve leads the system to the 


new equilibrium. 


eiot at? scutes Toevadie Be incall 


6: yiLiidey.,ariqes a 
sepael oc Love. gee VV az: 35 aie 
i on 


, a | 

“ hieegete ody #1 eee Feaseeee ed? suid ae ante - 
e26enme: a=) ue >iaete » : we decieonl 
eegusel, sondlag ge 2ett= oe s2eregnd dd « 
Ugeretcii oink 3f%,ealg 

alevgena «//: songietees «feaai i wad? .308 
Sevung ec ben @: ARR Soe: vphhdesa: oa) saoty ees 
a8? Gi map 126g tae 2 aya UA saad ase 
shite So Aros ge al ‘gatest aeth ed os>'® 8 * 
saizeois 485 Se) | ates ra 5 pehba See RRP obieund , 

sroa) Ba eier Syeels whee ebooed te wis ,4g0e¢e 4.02 oe . 
sa? |&osct ‘oso wae & tA Dee jam-ate” gat pe . 
edic@8 iin : giaeteay sé adc Ghee. ene ee 
ven) orig o¥itigiy cine see uaelies i lpg a 
ke ne my) -* di.ne) wide caaisin. Sas iena9eaey 
 ywa(Gats + tes rem Yotom 
deus & ita) beter ren x eo 


go 4358 40) oR 
age coro, ot) 
- 7 


III. EXPLICIT RECOGNITION OF THE GOVERNMENT BUDGET 


RESTTRAINT IN AN OPEN ECONOMY 


A. Introduction 

In the preceding chapter the endogenous variable (i.e. 
the income level y) in the government budget restraint was 
assumed to be offset by a change in autonomous tax flow 
(i.e. udy=dv). This has been a common assumption in many 
papers which recognize the government budget restraint in 
the system in order to simplify the analysis of government 
policy effects. Under this assumption the government loses 
one degree of freedom to choose a policy variable, because 
an endogenous variable is equated to an exogenous variable. 
However, if this assumption is relaxed, the government loses 
one more degree of freedom so that another policy variable 
must be adjusted endogenously to satisfy the government 
budget restraint. In the present chapter we shall analyze 
the effect of each government policy by incorporating the 
concept of the fully recognized government budget restraint 
into the system. 

As in chapter II, under the floating exchange rate 
System the effects of the three government policies (namely, 
money financed government expenditures, bond financed 
government expenditures and open market purchases) and under 
the pegged exchange rate system the four government policies 
(namely, exchange rate change policy in addition to the 


three policies above) will be analyzed. Special attention 
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in this chapter will be given to the analysis of the 
endogenous policy variable multiplier. 

In chapter II the fluctuation of the balance of 
payments was simply assumed to be adjusted in the money 
market. But now that the government budget equilibrium is 
explicitly considered, the variable of the balance of 
payments is also incorporated into the government budget 


restraint under the pegged exchange rate system. 


B. The Model 


The model consists of the seven equations as follows: 


III-1 V=B (2 aewoe az, peta 
III-2 Z=yt+B/p-t 

Tii-3 t=u(y+B/p)+v 

III-4 M°/p=L(y,i,w) 

III-5 w=M°/pt+B/ip 

III-6 R=X(z,r,p)+K(y,i) 
III-7 g+B/p+R/p=M° /p+B/ip+t 


Eee OP ae OP ens a> Omen Omnis Orme Sieg aly, 

ROP ae 0 Ka Ones On anOmO sha tA <r. 

All notations and the signs of the partial derivatives 
in the model above are the same as the model in the previous 
chapter, exept M° in lieu of M. However, now that the 
assumption (i.e. udy=dv) is removed, the government budget 
restraint will be considered as one of the equations; that 


is, the matrix form will be expressed by a foursby-four in 


size. 
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Another important change in this model lies in the 
definition of money supply. *? M°® is defined as total base 
money Supply (i.e. M°=M+R where M is domestic base money 
supply and R foreign reserves). In the preceding chapter, 
the money supply was defined as the domestic money supply 
excluding foreign reserves. Therefore, the variable of 
foreign reserves was placed separately in the money market 
equilibrium. Since the receipts from the balance of 
payments in the public sector were assumed to become a part 
of money supply automatically, the balance of payment 
variable did not exist in the government budget restraint. 
Now that M°® is assumed to include the foreign reserves, the 
variable of the balance of payments remains on the left hand 
Side of the government budget restraint in III-7. °°? 

As in chapter II, we have the following reduced forms 
of a system. The price level is again in the present 
chapter assumed to be fixed so that we set p=1. 
ip Tac ts V=biby tp oUy +S) vee +B 1) + ky tbo Gy By eee 
et Ogee Mo=L Gy, ei Me B/4)) 

III-10 R=X[y+B-u(y+B)-v, r]+K(y, i) 
III-11 g+B+R=M°+B/i+u(y+B)+v 
Pia elt lb Seande kil —l0ndisplayel Soy UMeanGesracunves 


respectively. The slope of each curve is also the same as 


>2This concept was already introduced in chapter II. 

>3The inclusion of the balance of payment variable in the 
government budget restraint was also introduced by W.M. 
Scarth, "Fiscal Policy and the Government Budget Constraint 
under Alternative Exchange-Rate Systems," Oxford Economic 
Papers 27 (March 1975): 10-20. 
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in chapter II. 

ESec lume: 

III-12 di/dy=-[1-(1-u) (E,+X%,)](B,B/i2-E,) <0 

LM curve: 

III-13. di/dy=L,/(L,B/i?-L,) >0 

BPPGUEVEe 

Petes 4 cidy=—-b@i-u) x ftK 1 /K, 9>0t wheres (4—u) x9+k,<0 
Let uS now observe the new concept of the government 

budget restraint in III-11. Transforming the interest 

payments of government bonds B to the right hand side, we 

have: 

III-11(a) g+R=M°+B/it+uy-(1-u)B-v 

Taking total differentials in III-11(a) we have: 

IlI-11(b) dg+@R=dM°+dB/i-(B/i2)ditudy-(1-u)dB+(y+B)dutdv 

In the context of comparative statics the system is, at the 

intial stage, assumed to be at a steady state equilibrium so 

that we realize B/i? to be zero. Then we find five policy 

variables (i.e. dg, dM°®, dB, du and dv) and two endogenous 

Vaurable st Giese ORwandidy.)mei nimi Gotlib) eOULMOLE the mauve 

policy variables, since du and dv have a similar path, we 

assume dv=0 hereafter. Hence, we have the four policy 

variables. We must, however, note that this system will 

lose one degree of freedom to determine exogenous policy 

variables. We shall choose the marginal tax rate u as a 

representative endogenous policy variable. This policy 

variable multiplier will be analysed in addition to income, 


interest rate and exchange rate (under the floating exchange 
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rate system) or the balance of payment (under the pegged 
exchange rate system) multipliers. 

The approach of the present chapter can be considered a 
mere extension of chapter II in which we analyzed the basic 
effects of the three different government policies on the 
three endogenous variables, with implicit recognition of the 
government budget restraint. 

In this chapter, however, we have two endognous policy 
variables: one generated by the government budget restraint 
equation (i.e. du), and another by each policy specification 
such as dM° for money financed government expenditures and 
dB for bond financed government expenditures. For money 
financed government expenditures, we get the following 
government budget restraint: 

III-11(c) dg=dM°+udy+(y+B)du by setting dB=0 and dR=0.** 
As in-chapter II, an exogenous increase in government 
expenditures dg is financed by an endogenous increase in 
base money dM° so that dg=dadM°. The analysis of the 
preceding chapter terminated at this stage. But in chapter 
III we must recognize the effect of a change in the income 
level on the government budget restraint. If there is any 
fluctuation in the income level through money financed 
government expenditures, the government will encounter the 
different value of tax collections (i.e. an induced tax 
revenue). In order to satisfy the government budget 


24The description of the government budget restraint here is 
the case of floating exchange rate system for simplification 
so that dR=0. 
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restraint equation, we shall assume that a change in an 
induced tax revenue is adjusted by an endogenous change in 
the marginal tax rate u. 

For the case of bond financed government expenditures 
we have the following government budget restraint equation: 
III-11(d) dg=dB/i-(1-u)dB+tudy+(y+B)du by setting dM°=0. 
This policy specification requires dg=dB/i. Therefore, the 
marginal tax rate must be adjusted not only by the 
fluctuation of the income level, but also by an increase in 
interest payments. 

For open market purchases the government budget 
restraint equation will be as follows: 

III-11(e) O=dM°+dB/i-(1-u)dB+tudy+(y+B)du by setting dg=0. 
The policy specification is dM=-dB/i. The marginal tax rate 
again will be adjusted by the fluctuation of the income 


level and net interest payments. 


C. Floating Exchange Rate System with Explicit Recognition 
of the Government Budget Restraint 

As before under the floating exchange rate system, we 
shall set dR=0 and dr#0 in III-9 and III-10. The system of 
the matrix form will be expressed with respect to dy, di, dr 


and @U where dU=(y+B)du as follows: 
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ea ky eB Ge 0 Ol] di 

BETS 6 = 
(1-u)X,+K, ‘ racy As =x dr 
u 0 0 aA pret e! 


Clu Ch ct Xan) GB2BdB/i +E dMcadg 


Ge aBAL—( 1M? 


= 1-u)X,daB 


(1-u)dB-dB/i-dM°+dg 


The Jacobian determinant of the system is: 
fj =Xs (Gib atk be B/ isco ne ih, BU. Bie ren 
=K,A; 70 

The Jacobian determinant A; 1S Similar to A, obtained in 
chapter II. Only one different coefficient can be observed 
in A, from A,. It is related to the marginal tax rate u. 
When the government budget restraint is explicitly 
recognized, u in the first term disappears from A, and as a 
result, it makes the lower magnitude of the term ak vie Heel ages 


1-(1-u)E,>1-E,). 
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1. Money Financed Government Expenditures 

Since the exogenous increase in the government 
expenditures is fully financed by an increase in the base 
money stock at the initial equilibrium point, the variable 
of the base money stock is equated to the variable of the 
government expenditures (i.e. dM°=dg) on the right hand side 
of the matrix in III-16. The system of the matrix form is 


expressed as: 


ai Qi 2 a; 3 liye dy (1+E,)daM° 

QA2; QA22 0 0 di -(1-L;)dam° 
TII-16(i) = 

As1 A32 aAs3 QA34 dr 0 

aw 0 0 ate au 0 


where fa"? 3.6% 2. o6da.eare. the wsamegase yt rai6. 
Solving for endogenous variables, dy, di, dr and dU, we 
obtain the following nc Rei pense 
Pit o16tay,  dyfag=1/ Asa (+E yb, B/a 4-Le) 
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Til Poi6 (bys Fdi fdg=i xn LB.) Ge ete GiSeek ee 


III-16(c) dr/dg 


=-1/X.4, [(1+E,)([K.L,+(X,+K,) (L,B/i?-L,) ] 
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==b/d, Lute wi bee /i--ls) + (1-L,) [kot eee yee) pie <0 


The sign of the income multiplier is positive in 
IIlI-16(a). We find that the numerator in III-16(a) is 
identical to that in II-17(a). This implies that the 
magnitude of the income multiplier with explicit recognition 
of government budget restraint is larger than that with 
implicit case in chapter II as A;<A,. This result is 
enhanced by observing the endogenous policy variable 
mulciplierwinelil—16(d)Aee The ssignvofelie—16(dj 71s 
unambiguously negative. This implies that the marginal tax 
rate goes down to offset the government budget surplus which 
is due to an increase in the induced tax revenue. 

The sign of the interest rate multiplier is uncertain, 
as is the usual case of money financed government 
expenditures, since the fiscal and the monetary effects work 
in opposite directions. The determining factors of the sign 
are the magnitude of shift and the slope of the IS and the 
LM curves. The only difference in III-16(b) compared to 
II-17(b) can be found in the second term. With explicit 
recognition of the government budget restraint the magnitude 
of the second term in III-16(b) becomes less than that in 
II-17(b) since 1-E,+K,<1 -(1-u)E,+K,. This implies that if 
the sign of the interest multiplier is positive, the 


magnitude of the multiplier in III-16(b) is higher than that 
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Regarding the exchange rate multiplier in II1I-16(c), we 
again have a similar multiplier to that obtained in 
II-17(c). We should note that if we replace (X,+K,) with 
[(1-u)X,+K,] in III-16(c), then the multiplier will become 
identical to II-17(c). We concluded with I1-17(c) that the 
necessary and sufficient condition for the exchange rate 
depreciation is that the BP curve must be positively sloping 
and lie above the LM curve. This conclusion is not 


essentially altered in III-16(c). 


2. Bond Financed Government Expenditures 

Similar to money financed government expenditures, a 
change in the government expenditures is equated to a change 
in the value of government bonds (i.e. dg=dB/i) on the right 
hand side of the matrix in III-16. The system of the matrix 


form 1S expressed as: 


Ai; Ai2 Ais anne dy [eG lece)iN Ree Xee) a 
+E,+1)]dB/i 
ae, step 0 0 di in aby 


III-16(ii) 
-(1-u)X,idB/i 
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Solving for endogenous variables dy, di, dr and dU, we 
obtain the following multipliers: 


TEE 6('e)) Ady/(dB/i)=174, 0(L,B/i 2b, )-bybecbe tke.) sO 
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The income multiplier in III-16(e) consists of three 
different elements. The first two terms display the 
rightward shift of the IS curve including the effect of the 
increase in government expenditures and the wealth effect in 
the commodity market. The third term is the wealth effect 
in the money market. As was discussed in chapter II, the 
wealth effect in the money market is the factor which may 
cause the system to become contractionary under bond 
financed government expenditures. If |E,L,|>|L;(K.-E,)|, 
then the bond finance will have a net impact on the income 
level so that the system can be expansionary, but if it is 


the opposite case, the bond finance will become 
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contractionary. 

In contrast to the income multiplier in II-17(d) 
obtained in chapter II, the income multiplier in III-16(e) 
consists of somewhat different elements. First, we find 
that the magnitude of the IS curve shift 
Cie (LB / ial) Ree eet) ol lh —1 6 e)un Susmatieaumthanethat 
obtalneds ing laly Gd agi eo [.(ia=) By ital) (B/E 
The term, (1-u)E,i, which represents an increase in the 
private expenditures due to an increase in interest payments 
in II-17(d), does not appear in III-16(c). Second, the 
magnitude of A; is less than that of A,. As a result, it is 
not possible to canes Nid magnitude of multiplier is 
larger. 

In order to clarify these two differences, we now turn 
to the endogenous policy variable multiplier in III-16(h). 
The multiplier in III-16(h) consists of two terms. The 
first term indicates the effect of a change in the marginal 
tax rate through the income level, and the second term the 
effect of interest payments to the private sector. The sign 
of the first term is negative while the sign of the second 
term is positive. Hence, we cannot conclude whether the 
marginal tax rate goes up or down. 

In referring to the income multiplier in III-16(e), we 
can illustrate the effects of these two terms in III-16(h) 
in the following manner. In chapter II the interest 
payments to the private sector were displayed simply by 


increasing the private expenditures. But here the 
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government must finance the increased interest payments in 
the form of raising the tax revenue. Hence, the private 
expenditures cannot increase as much as in II-17(d). The 
increased interest payments must be totally financed by the 
increased tax revenue and/or increased marginal tax rate. 
This positive induced tax revenue can be observed in the 
fact that the denominator a; has a smaller value than 4,. 
As a result, there is a trade-off between the effect of the 
increased income level and the effect of interest payments. 
If the positive induced tax revenue exceeds the increased 
interest payments, the marginal tax rate must go down, and 
otherwise it must be raised. 

Thus, when the government budget equilibrium is 
required, the increased intererst payments do not affect the 
private expenditures. 

Now we assume that government authorities take into 
account of the exact value of interest payments to the 
private sector. Then the government issues new bonds whose 
value is to finance not only the increased government 
expenditures, but also the interest payments of the 
increased government bonds. Under this policy specification 
the income and the endogenous policy variable multipliers 
are as follows: 
eee cation above we have the second government 
budget restraint as dg+(1-u)dB=dB/i. (see 1-4 in chapter I) 
Then the right hand side of the fourth row in III-16(1ii) 
completely disappears. Since dg+(1-u)dB is the actual 
increase in government expenditures, we equate dg+(1-u)dB to 
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III-16(ee) 
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Now we find the effect of the interest payments in 
III-16(ee). Hence, the magnitude of shift on the IS curve 
is higher than the case in III-16(e). 

The endogenous policy variable multiplier in III-16(hh) 
consists only of the effect of the induced tax revenue. 
However, there is no effect of the interest payments on the 
determination of the endogenous policy variable. Thus, we 
conclude that in order to have higher private expenditures 
caused by the increased interest payments, the government 
should issue that amount of new bonds which finance not only 
the increased government expenditures, but also would-be 
increased interest payments. 

As before, the interest rate multiplier in III-16(f£) 
shows the definite positive sign. The sign of the exchange 
rate multiplier is uncertain in III-16(g). We must note 


that there are not the coefficients of tax rate and interest 
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payments in these multipliers due to recognition of 


endogenous policy variable. 


3. Open Market Purchases 


The system of the. matrix form is expressed as: 


aii ai 2 a; 3 ral en vi dy -(1-u) (E,+X,)idmM° 
aA21 QA22 0 0 di -dM° 
deel G 1111") = 
a31 G32 A33 A344 dr (1-u)X,idM° 
ann 0 0 ae, au ==) 10M: 
WHET CMA rte sfalele ce a,, are the same as III-16. 


Solving for endogenous variables dy, di, dr and dU, we 
obtain the following multipliers: 
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Let us first observe the endogenous policy variable 
multiplier in III-16(m). The endogenous policy variable 
multiplier consists of two elements. The first term in 
ITII-16(m) displays the induced tax revenue. Since the 
income level clearly increases, as will be explained 
shortly, the marginal tax rate goes down. The second term 
displays the effect of interest payments to the private 
sector on the endogenous policy variable. Now that 
government bonds are purchased from the private sector, the 
government does not have to pay as much in interest payments 
as they would have had to before. his causes a government 
budget surplus so that the marginal tax rate goes down. As 
a result, the endogenous policy variable goes down 
unambiguously in open market purchases. 

The sign of the income level multiplier is 
unambiguously positive in III-16(j). In contrast to the 
income multiplier in I1I-17(g) we must note that there is no 
effect of the decreased interest payments in the private 
sector when the government budget restraint is explicitly 
recognized, as under the previous two policies. The reason 
the private expenditures do not decrease despite the fall of 
the interest payments to the private sector in III-16(j) can 
be illustrated as before. Since government bonds are 
purchased from the private sector by increasing base money 
stock in open market purchases, the government will have 
budget surplus in terms of a decrease in interest payments 


to the private sector. But by recognizing the endogenous 
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policy variable, the amount of the surplus in government 
budget goes back to the private sector in the form of the 
tax rate reduction. As a result, there will be no effect of 
the decrease in interest payments on private expenditures. 
This means that there is no shift in the IS curve, but only 
the LM curve shifts rightward in open market purchases. 

The sign of the interest rate is negative, as is 
expected. 

The exchange rate multiplier, because of some 
cancellations of the terms, consists of only two terms. 
These two terms show an unambiguous positive sign in 
III-16(1). Similar to the income multiplier, the interest 
payment coefficients disappear from the exchange rate 
multiplier in III-16(1). This is because the fall of the 
marginal tax rate due to the surplus for interest payments 
in the governemnt sector keeps the private expenditures 


constant. 


D. Pegged Exchange Rate System with Explicit Recognition of 
the Government Budget Restraint 

Under the pegged exchange rate system the variable of 
the balance of payments is incorporated in the government 
budget equation, while dr is kept constant. Thus, the 
matrix form of the system is a four-by-four in size with 


respect to the income level, the interest rate, the balance 
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of payments and the endogenous policy variable (i.e. the 


marginal tax rate). Totally differentiating the equations 


OL PIl=8) to Titl-imewemhave the followingumatnix torm: 
1= (=) (hak) E,B/i?-E, 0 Eaten dy 
im Sooty ies) 0} | di 
Pel? = 
C= Ue eRe ee =i =r, dR 


Gu iGha Xe) CB+Eds/a-eeoMo+dq- xe dr 


Slo (olay ica aisy/a, oS ikypfel yO 


-(1-u)X,dB-X.dr 


(1-u)dB-dB/i-aM°+dg 


where dU=(y+B)du 
As before, two endogenous policy variables will be 
chosen to equilibrate the government budget restraint for 
each policy. One variable is the marginal tax rate which is 
adjusted according to changes in the endogenous variable dy 


and the interest payments dB in the government budget 
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restraint. However, we must note that under the pegged 
exchange rate system there exists another endogenous 
variable in the government budget restraint. That is the 
balance of payments dR. The fluctuation of the balance of 
payments is assumed to be adjusted also by the marginal tax 
rate.°* Observing the variable of the balance of payments on 
the left hand side of the government budget restraint, we 
must note that the balance of payment surplus raises the 
Marginal tax rate. On the other hand, the balance of 
payment deficit lowers the marginal tax rate to equilibrate 
the government budget restraint. 

Another endogenous policy variable is determined by 
each policy specification. Since we assume that the balance 
of payments does not affect the quantity of money supply, 
GM° is equated to dg for money financed government 
expenditures and to -dB/i for open market purchases. 

[oj={1-(E, +k, )+s(X,+(E,+%,)K, )}(L,B/i?-1L, ) 

Fo pUItSkq Es B/ ite) tSi he (Rat kee) 
=A, 
The Jacobian determinant A, in chapter II showed the clear 
positive sign with the assumption (1-u)X,+K,<0. But the 
Jacobian determinant A, does not guarantee a positive sign. 


To assure the positive Jacobian determinant A,, some 


2¢This assumption implies that the total money supply M°® is 
not affected by the fluctuation of the balance of payments, 
but M° is kept constant. If the balance of payments was 
assumed to change into a part of the money supply, the 
results would be identical to what we obtained in chapter 
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assumptions must be made. Observing the second term in A,, 
we are not certain if (1+sX,)>0 as X,<0. However, we know 
that a sterilization coefficient s can be determined by the 
government exogenously, and s was simply assumed to be kept 
constant in chapter II. Thus, if the government determines 
this coefficient in such a way that the negative value of 
sX, does not exceed 1, then (1+sSX,) can be assured to be 
positive. Thus, the government faces a narrower range in 
choosingusrathers thar s0SSs lose f $0 1+ SXap)eOreet pen 
1-(E,+X,)+s(E,+X,)K,>sX, is also assured. Therefore, A, is 


positive. 
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1. Money Financed Government Expenditures 


The system of the matrix form will be expressed as: 


ary anes 0 aay dy (1+E,)aM° 

QA2; QA22 0 0 di (1=L.)'aMs 
TII-17(i) = 

Q31 QA32 aA33 QA34 dR 0 

Aai 0 fs} ann au 0 


WheErewal qe cle Casale tnemsamesase ll) 68 
Solving for endognenous variables, dy, di, dR and dU we 
obtain the following multipliers: 
Pita Cale sdyy/oMe=at net (tho) (tsk) (tej ivoio) 


Pre fit SskeiCE. B12 F a) Sr ee xe) Keele 0 
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Let us observe the income multiplier in III-17(a). In 
contrast to the income multiplier obtained in II-21(a) we 
fand sin it. not fonlysthe coefficient’ of icanitalertow K,, but 
also the coefficients of net exports X,. To assure a 
positive Jacobian determinant we assumed that the government 
determines the value of s such that 1+sX,>0 is satisfied. 
Holding this assumption hereafter, we have the positive 
income multiplier. These effects of sX, and sK, on the 
income multiplier can be clarified by observing the 
endogenous polcy variable multiplier in III-17(d). The 
second term in III-17(d) displays an effect of the balance 
of payments on the endogenous policy variable. The only 
coefficient which indicates the balance of payment surplus, 
namely the inflow of capital L,K,, raises the marginal tax 
rate. The rest of the coefficients which indicate the 
balance of payments deficit lower the marginal tax rate. 

The analysis of the first term in III-17(d) is the same 
as the case in floating exchange rate system. An increase 
in the income level induces a tax revenue so that the 
marginal tax rate is lowered. 

In referring to the income multiplier again, we can now 
elucidate the meaning of the coefficients sxX,'s. By the 
effect of the balance of payment deficit the government 
lowers the marginal tax rate. The lowered tax rate raises 
the private expenditures. Then these increased private 
expenditures increase imports. As a result, the increased 


imports affect the income level so that it goes down. Thus, 
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the amount of the increased income level due to the fall of 
the marginal tax rate is replaced by the increased imports 
Skqinelli-l7Va) Obviously») these entectsearesor 
Simultaneous nature. 

The effect of the capital flow is a similar case. The 
Capital outflow due to a fall of the interest rate lowers 
the marginal tax rate. But the amount of the tax reduction 
is totally replaced by a capital inflow which increases the 
income level (i.e. s(E,+X,)K,>0) in III-17(a). 

The sign of the interest rate multiplier in III-17(b) 
is uncertain as in the usual case of money financed 
government expenditures. 

The analysis of the balance of payment multiplier is 
analogous to that in chapter II. If a balance of payment 
deficit results in III-17(c), the sign of the endogenous 
policy variable multiplier will be clearly negative. If a 


balance of payment surplus results, it will be uncertain. 
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2. Bond Financed Government Expenditures 


The system of the matrix form will be expressed as: 


ai Qai2 0 ans dy [Huy Eye ye) so 
+E dB/a 
1 a2i age 0 0 di -L,d0B/i 
Bei een 197 i014) 


dR Seu) xe LOB7a 


du (1-u)idB/i 


where a,j,.0.++.e.+a4, are the Samerasvlai-—165 
Solving for the endogenous variables dy, di, dR and dU, we 
obtain the following multipliers: 
III-17(e) dy/(dB/i)=1/a,{(1+sxX,)[(L,B/i?-L,)-E,L,+L;E, 


1S fag hea Cer )} 


Dirty Cf) @rdt/ (dBi a4 Aa bl CB FX) |S USEK Ee exe oe 


+(1+E,)(1+sX,)L,] 


Tht -17. Gg) YAR/(GB/i) =17 Aa) (+E) PC By +X) (LSB /ie bo) thee) 


PEI (Behn) KES (B tk MEG B/ coe) pes 


Hrr—17 Ch) 
du (de 7) = 7 Ae oul G1 +B) (be B/ ico, Jol Uh. B/lsoS Bae) e 
+o [C1+E ot bGi—u) So tKe) Ch, Ble) the ps 


+L,{[1-( =u) Chex )t Kea hOl—u) eat Ke) Ch eB eB etal 


| ve ¢ [o> ts 
is ua >. : i a 

Y ee aa 

| | ane potneotem ba 

qd dadeesqes 04 Che WAAD GIs en act Sevan 

a. 


114 


oe UTED) oy EEG kas Gm.¢y 3) Afra bo. (Eye ae, So Ob aey/ SOG.) 


+((1+SX,)(E,B/i?-E,)+s(E,+X,)K,]L,]] 


Let us first observe the endogenous policy variable 
multiplier sine lidsi7 (hj) The analysis ofethestirst and the 
third term is similar to that which we previously had in 
bond financed government expenditures under the floating 
exchange rate system. If the income level goes up, there 
will be a positive value of the induced tax revenue which 
lowers the marginal tax rate. This is displayed in the 
first term. The third term is the effect of interest 
Payments to the private sector. An explanation of this was 
that, Since the government must raise the marginal tax rate 
to finance the increased interest payments, these interest 
payments do not affect the private expenditures. 

In the balance of payment multiplier in III-17(g), the 
two coefficients of the capital flow lead the balance of 
Payments to a surplus due to the rise of the interst rate. 
However, there is a conflict in the trade balance due to the 
income rise from the increased government expenditues and 
the negative wealth effect on the income level. Therefore, 
although the possibility of the balance of payment surplus 
is higher than in the case of money financed government 
expenditures, the sign of the balance of payment multiplier 
isesuulbleuncertain. 

The effects of the balance of payments on the 


endogenous policy variable multiplier can be seen in the 
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second term in III-17(h). The capital inflow raises the 
“marginal tax rate whereas the fall of net exports due to the 
increased income level lowers the marginal tax rate. On the 
other hand, the rise of net exports due to the crowding-out 
effect in the money market raises the marginal tax rate. 

The movement of the marginal tax rate due to these effects 
of the balance of payments can be seen: in the income level 
in III-17(e). The rise of the marginal tax rate due to the 
inflow of capital decreases private expenditures so that the 
income level is crowded out (i.e. -sL;K,(E,+X,)<0). The 
fall of the marginal tax rate due to the current account 
deficit increases private expenditures. But these increased 
private expenditures are replaced by an increase in imports. 
As a result, the income level is crowded out as well (i.e. 
SX, (h3B/12-bs))-E be <0)me eOn) Ehemothempehandmethnemrisesot 
the marginal tax rate due to the crowding-out effect in the 
money market increases net exports so that the income level 
goes up (i.e. sX,L;E,>0 where E,<0). 

Thus, due to the effects of the endogenous policy 
variable, the sign of the income multiplier cannot be 
positive unless the crowding-out effect of capital flow in 
the second term is assumed not to exceed the positive first 
ee ells 

The sign of the interest rate multiplier is positive as 
(1+sX,)>0 by assumption for first and second terms in 
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The sign of the balance of payment multiplier is 
uncertain. We must note again that due to the recognition 
of the endogenous policy variable multiplier, the balance of 
payment multiplier is simple without the coefficients of the 
marginal tax rate and interest payments. If the balance of 
payment surplus results in bond financed government 
expenditures, the government will have a double burden to 
finance the deficits. If an increase in the induced tax 
revenue exceeds the magnitude of the balance of payment 
Surplus and the increased interest payments, the marginal 


tax rate will go down. Otherwise, it will go up. 


3. Open Market Purchases 


The system of the matrix form is expressed as: 


Qi14 ai 2 0 Ai4 dy -(1-u) (B,+X,)idamM® 
ase ass 0 0 di aM° 
Te Yai (ars a) = 
A311 G32 QA33 Az4 dR (i-u)xX,idmM° 
Gai 0 AS Aug du -(1-u)idM° 
wher® ay yc che oe -Oum aresetnensamegasel 1 i-—16. 


Solving for the endogenous variables dy, di, dR and dU, we 


obtain the following multipliers: 
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III-17(j) dy/dM°=1/a,[(1+sX,)(EB,B/i?-B,)+SK.(E,+X,)] >0 


III-17(k) di/dM°=-1/a,{1-(E,+X,)+s[X,+(E,+%,)K,]} <0 


PoIS17 (1)) > dR/dMS == / 2A [1 = (Ct Xe) Ke (254K CE B7 eee 


<0 


Pp =sli7{m) aed /aM =n, (—u( ES B/ic-e. ) 
=Si iia GieUyE Vex. IK, —(Gl=u) se. hehe bee ee 
—(4su) Littet+s PXe+ (ERs KS, iiClue By? =i) 


+[(itsxs) (B{B/i2=E, ) (Rex) Keele <0 


By now we are familiar with the coefficients of 
multipliers. First, let us observe the balance of payment 
multiplier in III-17(1). The sign of the multiplier is 
negative. As we learned in the effects of open market 
purchases in floating exchange rate system, there is only 
the rightward shift of the LM curve in the case of 
explicitly recognized government budget restraint. Thus, a 
fall of the interest rate and an increase in the income 
level cause the balance of payment deficit. 

The effect of the balance of payments on the endogenous 
policy variable multiplier can be found in the second term 
in III-17(m) which shows the unambiguous negative sign. The 
third term in III-17(m) is the effect of interest payments 
on the endogenous policy variable. The sign of this term is 


also negative. This is plausible, because open market 
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purchases is a bond contraction in return for a money 
expansion so that interest payments by the government are 
decreased. The negative first term in III-17(m) is the 
effect of the induced tax revenue on the endogenous policy 
variable. Thus in open market purchases all the terms in 
the endogenous policy variable multiplier work in the 
negative direction and hence the marginal tax rate will 
unambiguously go down. 

Then let us observe the income multiplier in III-17(j). 
As was the case under the floating exchange rate system, 
there is no reduction of the income level for a portion of 
interest payments as well, despite the fact that the private 
sector receives less interest payments due to the bond 
contraction. This is because the government lowers the 
marginal tax rate to match the decreased amount of interest 
payments so that the private sector keeps its expenditures 
constant. The balance of payment deficit, which causes the 
marginal tax rate to go down, affects on the income level in 
two different ways. One is the fall of the marginal tax 
rate due to the outflow of capital. The lowered marginal 
tax rate causes an increase in the private expenditures and 
hence the income level goes up. The other is also the fall 
of the marginal tax rate due to the decreased net exports. 
But this lowered marginal tax rate consequently decreases 
net exports and hence the income level is crowded out. 

The interest rate goes down in III-17(k). There is 


some positive force due to the crowding-out effect on the 


1 7 


if a) Ate lotalow wiilassar 


‘ f = «< ’ ie a ga“? 4 
i ‘ a: Oe * i= @ au 


eh 
“ 


' tied : Ane 


S2DNSTAS OIEVIG Co) ni S207 22 


ob 
«ys 
te 


| iy ji 
t / 4 send: 7 on” 2h ~aee Sy a a 
7 7 if a 


4 —e Da 
pals OF ess VIS * heT Laie at 35 
_ 7 : 


9 


income level. But as we assumed (1+sxX,)>0, the sign of the 


interest rate is negative. 


4, Exchange Rate Change Policy 

Assuming that a sterilization coefficient is constant 
and non-zero, and that the Marshall-Lerner condition is 
Satisfied (i.e. X,>0), the effects of a devaluation in the 
exchange rate (i.e. dr>0) will be observed on the four 
endogenous variables in the system. The system of the 


matrix form will be expressed as: 


ai @i2 0 Bins dy X.dr 
a21 Q22 0 0 di 0 
Tit Pay.) = 
Q31 QA32 a33 QA34 dR ee CL 
Aa1 0 5 ror au 0 
WRE EC. a ifierere ts tebetere a,, are the same as III-17. 


Solving for the endogenous variables dy, di, dR and dU, we 
obtain the following multipliers: 


Diu edy /dr=1/ Aaa Shige, Byala Le 


ited.) a Ai /GL=1 4A k Gl Sine) Lae U 


* 


7 7 Ss 
vo U2 g 
> me 7 ow cy 


- : 
ie | - 
‘ wWleeq a) Pa = at oe to: 


“tetera st: As ddl 

s poeehs eet! . (e<.% + seth eel 

io 26 DES 2% = nt 
re = 


J 


" oi% 
Pi) 
f ; 
{ 
- 
; ; 1 é wal 7 _ 
; bs wy 7 : 
ie out 
| 
= #® ys) _ 


_ 


a 


i. a cla 


i 


a 


120 


CES) each /OL™/ Ae ke elo E) tk, | (Liebe tee 


+1 Ket Ei, B/t Be tae 


Tle men OU/ OG Aon i, Bi ala) 


HeUlleti—u) Bek, ) (iep/i2—L + heme e/a Ee eet 


The income level and the interest rate increase 
unambiguously because of the exchange rate devaluation. The 
balance of payments improves. The increased income level 
causes a positive induced tax revenue which lowers the 
marginal tax rate. The balance of payment surplus causes 
ENemmabgiialetaxere CemCOs GOsUD mLuUS mtneme meectmor the 
higher marginal tax rate due to the balance of payment 
surplus is displayed as a crowding-out effect on private 
expenditures in the income multiplier in III-17(m) and in 
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E. Summary 


Table III-1 Government Policies: 


Effects on the Endogenous Policy Variable 


MFGE BFGE OMP MFGE BFGE OMP 


Marginal 
eal eee Ce 


In this chapter the induced tax revenue is explicitly 
incorporated in the government budget restraint. This 
implies that another endogenous policy variable other than 
one in policy specification must be recognized to satisfy 
the budget equilibrium. The marginal tax rate serves this 
role. With this concept of the explicitly recognized 
government budget restraint, we find some different results 
from those obtained in chapter II; in particular, with 
respect to interest payments to the private sector. 

Nevertheless, the signs of the three endogenous 
variables (the income level, the interest rate and the 
exchange rate or the balance of payments) do not show a 
Significant difference with those in chapter II except in 
magnitudes. It is obvious that the magnitudes of such are 


an empirical question. 
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Therefore, we must focus the effects of a change in the 
marginal tax rate on the multipliers. Under the floating 
exchange rate system and in money financed government 
expenditures, only the induced tax revenue affects the 
marginal tax rate. Since the income level goes up clearly, 
the marginal tax rate goes down. As a result, the magnitude 
of the income level multiplier in this concept is larger 
than that in chapter II. 

However, in bond financed government expenditures, the 
increased interest payments affect the determination of the 
marginal tax rate in addition to the induced tax revenue. 
Under the policy specification (i.e. dg=dB/i), which implies 
that the increased government expenditures are financed by 
the increased government bonds, the government encounters 
the budget deficit, because an increased interest payments 
must be taken account for the newly issued bonds. In 
chapter II we observed the effect of interest payments on 
the income level. As Blinder-Solow(1973) concluded, the 
increased interest payments to the private sector induces 
even higher private expenditures than the case of money 
financed government expenditures. If we recognize the 
government budget restraint explicitly as in this chapter, 
however, the coefficient of the multiplier expansion by the 
increased interest payments disappears from the income 
multiplier. It is obvious that if the government budget 
restraint is to be satisfied, the amount of interest 


payments must be financed by revenue. Then, the marginal 
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tax rate must be raised to offset the budget deficit. Asa 
result, the increased interest payments cannot raise the 
private expenditures. Thus, with the eonceptecterully 
recognized government budget restraint, the conclusion of 
Blinder-Solow(1973) cannot be supported. However, as 
Christ(1979) introduced, if we assume that government bonds 
are issued in order to finance not only the increased 
government expenditures, but also concomitant interest 
payments (i.e. dgt+(1-u)dB=dB/i), the effect of interest 
payments can be seen on the income level as in chapter II. 
Therefore, given the condition above, we may conclude that 
bond finance can be more expansionary than money finance. 
The multipliers obtained in open market purchases can 
be explained similarly to the case of bond financed 
government expenditures. In chapter II the decreased 
interest payments due to bond contraction affected the 
private expenditures. Hence, the income level went down. 
But with the concept of the explicit government budget 
restraint, the government lowers the marginal tax rate due 
to lower interest payments. This implies that the private 
expenditures are not affected by the decreased interest 
Payments. As a result, the government receives the induced 
tax revenue and spends less interest payments, the marginal 
tax rate goes down unambiguously in open market purchases. 
Under the pegged exchange rate system, the balance of 
payment variable is enhanced to be adjusted by the marginal 


tax rate in addition to the induced tax revenue and interest 
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Payments. As a result, the uncertain signs of the balance 
of payment multipliers in money financed government 
expenditures and bond financed government expenditures make 
the endogenous policy variable multiplier also uncertain. 
In open market purchases, however, the deterioration of the 
balance of payments lowers the marginal tax rate. The 
positive induced tax revenue, the lower interest payments 
and the balance of payment deficit, all of which work in the 
Same direction on the endogenous policy variable lower the 
marginal tax rate. 

With regard to the effects of the devaluation of the 
exchange rate, the balance of payments improves clearly. 
The income level goes up, because net exports go up. But 
the balance of payment surplus and the increment of the 
income level are in conflict in determining the marginal tax 
rate. Hence, the sign of the endogenous policy variable is 


uncertain. 
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IV. EXPLICIT RECOGNITION OF THE GOVERNMENT BUDGET RESTRAINT 


AND A FLEXIBLE PRICE LEVEL IN AN OPEN ECONOMY 


A. Introduction 

The purpose of this chapter is to observe the effects 
of policies on the price level and three other endogenous 
variables with explicit recognition of the government budget 
restraint under the floating exchange rate system and the 
pegged exchange rate system. Up to now we assumed the price 
level to be rigid (i.e. dp=0). In this chapter, however, we 
assume a condition of full-employment of labour so that 
there is no change in the income level, but instead the 
price level is assumed to be flexible (i.e. dy=0 and dp#0). 


This is the traditional aspect.of the classical case. °*’ 


B. The Model 

We shall have the following reduced forms of the system 
from the original model. 
Iv-1 y=E[y+B/p-u(y+B/p)-v, i, M°/p+B/ip] 


cisely eral Vare ey, je, favlere 


IVv-2 M°/p=L(y, i, M°/p+B/ip) 
IV-3 R/p=X[y+B/p-u(y+B/p)-v, er ANAM st) 
Iv-4 g+B/ptR/p=M° /p+B/ptu(y+B/p) +v 


The sign of partial derivatives for each variable was 


37The flexible price level with recognition of a government 
budgetwrestraint cantbesreferredsto) Christ(19697 1978) and 
Brunner-Meltzer(1972,1976). 
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assumed as follows: 

B70) Ban OpeO<Ralim Xi) <0 exk Ueno k/0 =k Oe eene 0), 

DOF 60<ls< le andeO<h, +k <1 

Since the government budget restraint is explicitly 
recognized in the system, the system of the matrix form will 
Defamrour-by-four jinssize from) iV=1)to 1V=4 6 Similanetostne 
preceding chapter, a marginal tax rate will be chosen as an 
endogenous policy variable and analyzed accordingly. °° The 
government policies will be the same as those in the 
preceding chapters; that is, money financed government 
expenditures, bond financed government expenditures and open 
market purchases formmchnewtloating ASK TRO system, and 
exchange rate change policy in addition to the three 
policies above for the pegged exchange rate system. As in 
Chapter III, the autonomous tax revenue v will be assumed 
constant (i.e. dv=0). 

Now let us observe the slope of each curve from IV-1 to 
IV-3 which can be derived by totally diferentiating each 
equation, holding the rest of variables constant but dp and 
di, and then solving for di/(dp/p?). Each slope of the 
curves is as follows: 


1s curve: 


>8The sign of net exports with respect to a rise of the 
price level is negative (i.e. X;<0). This is derived from 
a plausible assumption that the Marshall-Lerner condition is 
Satisfied and a rise of the domestic price level increases 
imports while it decreases exports. 

29As in chapter III, an endogneous policy variable will be 
set dU=(y+B/p)du so that the total tax revenue is the actual 
endogenous policy variable. 


T27 


IV-5 di7dp==(( t=u) BCR Y+s 4) +Wes-x,1/p-(E.B/isp-2,)) <0 
| where W=M°+B/i (i.e. nominal wealth effect) 
lm curve: 
IV-6 di/dp=(M°-WL,)/p?(L,B/i?p-L,) >0 
where (M°-WL;,) is assumed positive. 
bp curve: 
IV-7 di/dp=-[X,-R-(1-u)Bx,]/p?K, >0 
where |X,-R| is assumed larger than (GT) BXae |e. 

Let us observe the government budget restraint more in 
detail, given the assumptions of the fixed income level and 
the flexible price level. Totally diferentiating IV-4, and 
setting dy=0, dR=0 and dv=0, we have the following: 
IvV-4(a) dg+[W-R-(1-u)B]dp/p?+(B/i*p)di+dR/p 

=GM°/p+dB/ip-(1-u)dB/p+(y+B)du 
where W=M°+B/i 

DnMmchnapter el Lien) 1 ewasmcet ea ezerOsducmLomthemcond: caonmo: 
the initial steady state equilibrium. Similarly W and R can 
be set W=R=0. Thus we have the following government budget 
restraint: 
IV-4(b) dg-(1-u)Bdp/p?+dR/p=dM° /p+dB/ip-(1-u)dB/p+(y+B)du 
We must note that in IV-4(b) a change in the price level 
affects only the real value of interest payments in the 
government budget restraint. If the price level goes up, 
the real value of interest payments will go down. Then the 
government will gain a budget surplus so that the marginal 
tax rate is lowered to offset the surplus. This implies 


that an increase in the price level is, in fact, an indirect 
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tax collection for the government sector. ‘*?® 


C. Floating Exchange Rate System with Explicit Recognition 
of the Government Budget Restraint and a Flexible Price 
Level 

As is usual, the balance of payments is assumed to be 
equilibrated through the fluctuation of the exchange rate 
(i.e. dR=0 and dr#0). Given the assumptions, totally 
differentiating IV-1 to IV-4, and expressing them in the 
matrix form with respect to dp, di, dr and aU where 


dU=(y+B)du, we have the following: 


(UW) Bitbact kee ice Wie Xie E,;B/i?p-E, cee ot dp/p? 


-(M°-WL, ) L,B/i?p-L, a di 

IV-8 ; = 
' ¥,-R-(1-u) BX, Ke X, -X, dr 
(1-u)B 0 0 1 au 


*°Under the condition of the flexible price level if money 
supply and government bonds are assumed to grow at a steady 
state growth level every period, the government budget 
restraint equilibrium will be affected by these variables as 
well. This is because the real values of money supply and 
government bonds are different from an initial equilibrium 
to a next equilibrium due to a change in the price level and 


the interest rate. 
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(1-u) (E,+X,)dB/p+E,dB/ip+E,dM°/ptdg 


heebsy/ shar { Sih, ele Ae) 


=A) SBD 


(1-u)dB-dB/ip-dM°/p+dg 


where W=M°+B/i 

The Jacobian determinant of the system is: 
(i= Xeni WEriGb Baio. le) 
P(M? “Wis [Kot (E5B7 t?p-B2) 

=X,A; >0 

where A, represents the inside brackets { }. 
For a small magnitude of L;, (M°-WL;) may be assumed 
positive; that is, demand elasticity of money is less than 


unity and then the Jacobian determinant A; is positive. 
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1. Money Financed Government Expenditures 


The system of the matrix form is expressed as: 
lg ley leah Ise AY If hey Aes (1+E,)dM°/p 
ee Diets 0 0 di Gl lip Mice/. 

IV=8 (i) = 
bee lee c Ds Dis rele 0 
bun 0 0 Dia au 0 


where b,;......65.D,. are the same as IV=-8. 
Solving for endognenous variables we obtain the following 
multipliers: 
Iv-8(a) dp/dm° 


=p/As fiGit Baw) GLB 1 2 Dolch lin is. PK othe 5 alee eee) >0 
IV-8(b) di/dM°=1/pa,{(1+E,) (M°-WL,)-(1-L,)WE;} 


IV-8(c) dr/dM°=-1/pX.,As [(1+E;) (M°-WL;)K, 


+(1-L,)({(3,-R) (E,;B/i?p-E,)-(WE,-X,)K,] 


iVi= 8) (dc eG /OMo=1/ plan ia is U) Bt elt Eiea)s(liB/ dese Gee) 


7 (iL iKewEsB/leDo hs ise <0 


The sign of the price multiplier is positive in 


1V-8(a). The sign of thé interest rate multiplier is, as is 
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usual in money financed government expenditures, 
uncertain 4" 

The exchange rate is determined by two elements. One 
is a change in the price level and the other is a change in 
the interest rate. The first term in IV-8(c) displays the 
inflow of capital caused by the increased government 
expenditures. The sign of the first term is negative so 
that the exchange rate appreciates. The second term 
displays the effect of the increased base money. An 
increase in the price level decreases net exports, and a 
fall of the interest rate causes the outflow of capital, 
both of which cause the exchange rate to depreciate. Hence, 
the sign of the exchange rate multiplier is uncertain in 
BVie8 Vc.) F 

The endogenous policy variable multiplier consists only 
of one term in IV-8(d). Going back to the government budget 
restraint equation in IV-4(b), we find that the endogenous 
policy variable in the case of money financed government 
expenditures is adjusted only by the effect of a change in 
the price level. Thus, the increment of the price level 
lowers the real value of the interest payments to the 
private sector, so that the government can afford to lower 
the marginal tax rate in order to satisfy the government 
budget restraint equilibrium. 


41We must note here that as in the previous chapters, the 
wealth effects affect the magnitude shift of the curves. On 
the is curve the wealth effects work positively (i.e. E,>0) 
whereas on the lm curve the wealth effect works negatively 
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Here let us recall the effect of the endogenous policy 
variable observed in chapter III. Under the assumption of 
the variable income level, the induced tax revenue was the 
main value motivating the marginal tax rate to change. The 
effect on the income level of the movement of the marginal 
tax rate on the income level could be seen in the 
denominator of the matrix in contrast to the denominator 
obtained in chapter II. Thus, let us derive a Jacobian 
determinant of an implicit government budget restraint case 
with the assumptions of a flexible price level and a fixed 
income level. From IV-8 we can take a three-by-three matrix 
with respect to the endogenous variables of the price level, 
the interest rate and the exchange rate; then we have a 
following Jacobian determinant: 

(J|=x.{[(4-u) BE, +WE, ](L,B/i7p-Ls ) 

+(M°-WL,)[K.+(E,B/i?p-E,)]} 
=X,A5' >0 

The difference in A;' from A, existS on the extra term 
(1-u)BE,>0 in a,', which raises the magnitude of the 
determinant’ in contrastetonthateine Ag. [hiseimpliesethat 
the magnitude of the price multiplier in the case of the 
explicit government budget restraint is higher than in the 
case of the implicit government budget restraint if both of 
the numerators are identical. Thus, as with the effect of 
the induced tax revenue in chapter III, we can differentiate 
between an explicit government budget restraint and an 


implicit government budget restraint as above with respect 
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to the effect of a price level change. 


2. Bond Financed Government Expenditures 


The system of the matrix form is expressed as: 


bi; Dae bi: Dig dp/p (e itieour je tome Xea) a 
+Hetinias/ip 


lel 7 be 0 0 di i rebey/shye 

evi G(r) = 
Daa Dees Diets bere dr =—@1-U) kalas, ip 
leit, 40 0 lenin au Euan Zip 


where, Daly ae cs. eleleDitgmalemthne tsamevas@mlLVics: 
Solving for endogenous variables we obtain the following 
multipliers: 


EV-68 (e)iysdp/(dB/a) =p/An (i BAltp EGE. bate (he Kee 0 
1V-69. (fp) edu ACdB/ yal pa ri (Mo—Wh, ) TEs Me lee 0 
Iv-8(g) dr/(dB/i) 

=1/pX.45 {-(1+E,)[(M°-WL, )K.+(X5-R)(L;B/i?p-L, ) ] 


+L,[ (X3-R) (E,B/i?p-E,)-(WE,-X;)K,]} 
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rel nm WES (i, B/ie Dole) 


+(M°-WL,)LK,+(B5B/icp=Be) ti) 


The price multiplier in IV-8(e) consists of the same 
three elements we had in the income multipliers in the 
preceding chapters; that is, the effect of the increased 
government expenditures and the wealth effects both in the 
commodity and the money markets. The price level goes up 
unambiguously with the assumption that the negative wealth 
effect in the money market does not exceed the rest of the 
terms. 

The sign of the exchange rate is uncertain in IV-8(g). 
The second term displays the effect of the money market 
equilibrium. Both the crowding-out effect, and the interest 
rate increase due to the increased government bonds in th 
money market, cause the exchange rate to appreciate. But 
there are forces in conflict in the first term which display 
the effect of the increased government expenditures on the 
exchange rate. Although the interest rate rise leads the 
exchange rate to appreciate, the increased price level 
causes a depreciation. 

The sign of the endogenous policy variable is uncertain 
in IvV-8(h). The first term is the effect of the changed 
value of interest payments which is due to the increment of 
the price level on the marginal tax rate. Thus, the 
endogenous policy variable multiplier implies that the 


government gains a surplus. This is because the real value 
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of interest payments goes down, when the price level goes 


up. 


3. Open Market Purchases 


The system of the matrix form is expressed as: 


bi, bi2 bi; bam dp/p = (Gena) Eke oM oo 
lee bes 0 0 di -dM°/p 
1VS8i(a 31) eS 
leh A lepn lela be, Cig Gi=u)i se aMe7 p 
ban 0 0 baw, au el Up Mie AD 


where Dig. seme. .D2,. arel the samesas: 1 Veer 
Solving for endogenous variables we obtain the following 
Multipliers: 


IV-8(5) dp/dM°=p/a.[K.+(E,B/i*p-E.)] >0 

IV-8(k) di/dM*=-1/pa,(WE,-X;,) <0 

Iv-8(1) dr/aM°=-1/pa, [(X.-R)(B,B/i*p-E.)-(WE,-X;)K.] >0 
IV-8(m) @U/aM°=-1/pa;,[(1-u)B[K,+(E;B/i’p-E, ) ] 
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When the government budget restraint is recognized 
explicitly, the multipliers of endogenous variables tend to 
be simpler due to the endogenous adjustment of the policy 
variable. In particular, the sign of the multipliers in 
open market purchases is clear, since the cancellation of a 
number of coefficients can be made. The sign of the price 
level and the exchange rate multipliers is positive, while 
the sign of the interest rate and the endogenous policy 
variable multipliers is negative. Both the increased price 
level and the lower interest rate cause the exchange rate to 
depreciate in IV-8(1). Since the contraction of government 
bonds as well as the rise of the price level leads the 
government budget to surplus, the marginal tax rate must be 
lowered to satisfy the government budget restraint. The 
rise of the price level lowers the real value of the finance 
sources for government spending, while the higher value of 
government bonds due to the fall of the interest rate and 
the lower interest payments due to the purchase of 
government bonds from the private sector, give the 


government budget surpluses. 


D. Pegged Exchange Rate System with Explicit Recognition of 
the Government Budget Restraint and a Flexible Price Level 
With the assumptions of the pegged exchange rate system 


(i.e. saR#0 and dr=0 where the sterilization coefficient is 
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in the range of O0<s<1), the explicit recognition of the 
government budget restraint, and the flexible price level 
(i.e. dy=0 and dp#0), we have the following system of the 
matrix form with respect to dp, di, dr and dU where 


aU=(y+B)du: 


(1-u)B(E,+X,)+WE,-X, E,B/i*p-E, OPEN +k bh lidpy p- 
(M°-WL, ) -(L,B/i?p-L.) 0 0 di 

IV-9 = 
X;,;-R-(1-u) Bx, K, -1 -X, aR 
(1-u)B 0 -s 1 au 


(1-u) (E,+X,)dB/p+E,dB/ip+E,dM° /pt+tdg+X.,dr 
-L,dB/ip+(1-L;)dM°/p 
—(1-u)%,dB/p-X,dr 
(1-u)dB-dB/ip-dM° /ptdg 
where W=M°+B/i 
The Jacobian derminant of the system is: 


| J|=[WE,-X, (1-sE,)+SWE,X,](L,B/i*p-L, ) 


+(M°-WL,)[(1-sX,) (E3B/i?p-E,)-s(E,+X,)K2] 
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=A, >0 
Although there are some negative coefficients, all of which 
are related to a sterilized magnitude of the balance of 
payments, we assume as in chapter III, that the government 
determines the value of s exogenously in such a way that the 


Sign of the Jacobian determinant is assured to be positive. 


1. Money Financed Government Expenditures 


The system of the matrix form is expressed as: 


Dawn Dae, eae ban dp/p? (1+E,)dM°/p 


Dot De 0 0 di S| Tee) OMo7p 
IV-9(i) = 

Dey Dar ber Dan aR 0 

Da; 0 aS bay au 0 

WNELTECEDA Whine otate hace b,, are the same as IV-9. 


Solving for endogenous variables we obtain the following 
multipliers: 
IvV-9(a) dp/dM°=p/A,{(1+E,) (1+sX, ) (ERB aap lee) 


+( 1=Ley I 1 tSkA MES B/ Mpoh ys Eeg sen ee 


IV-9(b) di/dM°=1/pa.{(1+E;)(1+sX,) (M°-WL, ) 


~(1-L,)[(1+sX,)WE,-(1-sE, ) (X,-R) J} 
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+(1-L,)[(X,-R) (B,B/i?p-E, )-(WE3-X;)K2] 


EVieo Ud) eedU/GM2=1/ pagal = (l= U) BG theo B/ de One) 
wT aG EDV AU Cerda, )) 
+s[(1+E,){[Xs-R-(1-u) BX, ](L,B/i?p-L,)+(M°-WL, )K.} 
+(1-L,)[X,-R-(1-u) BX, ] (E;B/i?p-E, ) 


=((i=t) B (Ris xo0+WE ox. Ken 


The price level clearly goes up, but the sign of the 
other three multipliers is uncertain. | 

Regarding the balance of payments multiplier in 
Iv-9(c), the terms of capital flows K, in the first and 
second terms are in conflict with each other. If the 
interest rate goes up (i.e. the predominant fiscal effect), 
the capital inflow will result; otherwise the capital 
outflow will occur. The unambiguous rise of the price level 
deteriorates the balance of payments. Whether the balance 
of payments improves or deteriorates depends on the 
elasticity of the balance of payments with respect to a 
change in the price level and the interest rate. 

The sign of the endogenous policy variable multiplier 
is determined by a change in the value of interest payments 
and the non-sterilized value of the balance of payments. 
Since the price level goes up, the real value of interest 


payments goes down so that the government gains a budget 
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Surplus. If the balance of payment surplus results by the 
effect of money financed government expenditures, the 
marginal tax rate will be raised to adjust the surplus. 


Otherwise it will be lowered. 


2. Bond Financed Government Expenditures 


The system of the matrix form is expressed as: 


Das Die 0 Data dp/p? (oGh= CER X 
+B laB/1p 


bee: ber. 0 0 di Aiyafeksy/ re 
IV-9(i1) “2 
bs, Ds2 bss Dasa dR iti UW Ph slabs y//elfe 
bay ee =SimemnDyy, au Gi=uyidB/io 
wherer bi; here <. b,, are the same as IV-9. 


Solving for endogenous variables we obtain the following 
multipliers: 
IvV-9(e) 'dp/(dB/i)=p/ae{ (1+sx,) [(1,5/1*p-Le SE. b2+E3Ey) 


-sL,K,(E,+X,)} 


IV-9(£) ai/(dB/i) =I pA eibelUttsx )WE,-(1-SE, )xe] 
= 1+E, )(1+4s8X;\) (M°-WL,)} 
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IV-9(g) dR/(dB/i)=1/pa,{(1+E,)[(M°-WL,)K,+X,(L,B/i?p-L, ) ] 


tL, UWE ss kwh ok, CERRY 1 D-Eap aE 


Iv-9(h) 
aU/(dB/i)=1/pa,[-(1-u) B{[(1-u) (B,+&,)it+E,+1])(L,B/i?p-L, ) 
wee ey ala erd ay, )) 
+s[(1+E,) {[X,-R-(1-u) BX, ](L,;B/i?p-L,)+(M°-WL;)K2} 
-L,[X,-R-(1-u) BX, ](E,B/i?p-E, ) 
a {tGl st) BiGEa +) ceWE a kel Ke | 


*(1—u) i 1WE. (b.B/it pL, ) + (M°-WLe he (Ee Bye peep 


In Iv-9(e) there exist two negative terms, both of 
which crowd out an increase in the price level. If these 
crowding-out effects are assumed not to exceed the positive 
effect of the increased government expenditues, the price 
level will go up unambiguously. 

The unambiguous increase in the interest rate causes 
the inflow of capital, but the rise of the price level 
lowers net exports. Hence, whether the balance of payments 
resulus an) SsucplUS Or) deficit is uncertain. 

The endogenous policy variable multiplier is determined 
Dyethree elements. salnemclrststermercetheselfectaorathe 
price level change, the second term the effect of the 
balance of payments and the third term the effect of 


interest payments. As under the floating exchange rate 
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System, an increase in interest payments causes the marginal 
tax rate to go up, but since the rise of the price level 
affects the real value of interest payments, there is some 
trade off between these two elements. If the balance of 
payment surplus results, the marginal tax rate will go up; 


otherwise it will go down. 


3. Open Market Purchases 


The system of the matrix form is expressed as: 


Bien bie bea ledp/ pte ie= (lau) (Ee xke acme 
Dou Des 0 0 di aM°/p 
nV=9 Gi) 
Bs; bs2 b;; B34 dR (Cees Pyle Ae) 
bye 0 a) bu au ah ab) yell 6) 


Whee: Dinieeeese + Daa sale muUnemoomega Sal Vino, 
Solving for endogenous variables we obtain the following 


multipliers: 
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IV-9(1) GR/dM°=1/pa, [(X,-R)(E,B/i?p-E,)-(WE,-X3)K.] <0 


IV-9(m) 

GU/dM°=1/pa, [-(1-u)B(1+sx%,) (E,;B/i?p-E, ) 
-s{[(1-u)B(E,+X,)+WE,-X, ]K.-(X,-R) (E,B/i*p-E.) } 
ails Up) i teats) BCE Rew) erage S X ne) Wiens 

aiteStaik. Ros byte le 


+[(1+sX,)(E,B/i?p-E,)+s(E,+X,)K.](M°-WL;)}] 


The analysis of each multiplier for open market 
purchases under the pegged exchange rate system is analogous 
to that under the floating exchange rate system. The only 
Significant difference lies in the effect of the balance of 
payments on the endogenous policy variable multiplier under 
the pegged exchange rate system expressed in the second term 
in IV-9(m). In addition to the effects of the price level 
rise and lower interest payments, the unambiguous balance of 
payment deficit reinforces the drop in the marginal tax 


rate. 
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4. Exchange Rate Change Policy 


The system of the matrix form is expressed as: 


ee tis. Dae dp/p rhnfelis 


ly Ina 0 di 0 
IV-9(iv) = 

bs, b32 D3; bs. dR —>Calelie 

DaeO -s Daw dau 0 


WhEne Dine... sees Abe uLNesSsamesaSmlVso. 
Solving for endogenous variables we obtain the following 
multipliers: 


TV—=98(n)) dp/dr=1/A, X27 (1-sE,) (b58/i- pol.) 0 
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The price level and the interest rate clearly go up due 
to the effect of the exchange rate devaluation. The balance 
of payments results in surplus. The balance of payment 
Surplus and the price level rise are the forces in conflict 


on the endogenous policy variable multiplier. 


E. Summary 
With regards to the flexible price level, 
Blinder-Solow(1973) state: 
The result would be that expansionary fiscal policy 
causes some inflation of the price level which 
reduces the value of the multiplier for (at least) 
three reasons:.... While each of these serves to 
reduce the absolute value of the fiscal multiplier, 
none of them has any bearing on its Sign, ....*? 
Our results prove the statement above to be true. The sign 
of the price multipliers for every policy is consistent with 
that of the income multipliers in chapter III. This implies 
that an increase in the income level for each government 
policy is not as high as the magnitude derived under the 
assumption of the rigid price level in chapter III. 
The sign of the interest rate and that of the external 


balance multipliers are also not different from that 


obtained in chapter III. 


42A.S, Blinder and R.M. Solow, "Does Fiscal Policy 
Matter?" Journal of Public Economics (November 1973): 
p.324. 
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The determination of the endogenous policy variable is 
also similar to that in chapter III. However, now that the 
income level is assumed to be rigid, there is no value of 
the induced tax revenue. In lieu of the induced tax 
revenue, a change in the real value of interest payments is 
one of the factors that determines the endogenous policy 
variable multiplier under the assumption of the flexible 
price level. Other factors are the same as those observed 
in chapter III; that is, the interest payments of the 
increased government bonds and the balance of payments under 


the pegged exchange rate system. 
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V. CONCLUSION 

The objective of this thesis was to build a simple 
macro model with the government budget restraint in an open 
economy in the context of a static analysis. This attempt 
was made to eradicate the deficiencies of recent 
developments on the government budget restraint in an macro 
open economy. 

There were three main concerns in building the model. 
The first was to include the variable of interest payments 
of government bonds paid out to the private sector in the 
model. The second was to include a sterilization 
coefficient of the balance of payments. Finally, the 
endogenous variables which are determined in the private 
sector were explicitly recognized in the government budget 
restraint. This meant that two endogenous policy variables 
must be recognized in order to satisfy two government budget 
restraints. The first endogenous policy variable was 
determined by a policy specification; the second was chosen 
from the marginal tax rate. The second policy variable was 
determined to equilibrate changes in variables on the 
government budget restraint. 

Inclusion of interest payments is not common as far as 
the analysis of government policies in the context of 
comparative statics is concerned. However, interesting 
results were observed by including the variable of interest 
payments explicitly in the model. Particularly in bond 


financed government expenditures where an increase in 
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government expenditures is financed by an increase in 
government bonds, the effect of interest payments on the 
income level could be observed. When only the first 
endogenous policy variable was recognized in chapter II, the 
effect of interest payments on the income level was similar 
to the conclusion made by Blinder-Solow(1973). That is, an 
increase in interest payments to the private sector has a 
multiplier effect on private expenditures so that the income 
level can increase higher than in the case of money financed 
government expenditures. When the two endogenous policy 
varialbes were recognized in the government budget restraint 
in chapter III; however, the effect of interest payments on 
the income level was observed different from the conclusion 
made by Blinder-Solow(1973). That is, by recognizying the 
second endogenous policy variable, the multiplier effect of 
interest payments disappears from the income multiplier. 
This is because the endogenous policy variable must be 
raised to finance the deficit caused by increased interest 
payments. Thus an increase in private expenditures due to 
the increased interest payments is totally offset by an | 
increase in the marginal tax rate. Only if the government 
issues new government bonds which can finance not only an 
increase in government expenditures, but also an increase in 
net interest payments, the multiplier effect of increased 
interest payments can be seen on the income level. 
Recognition of the second endogenous policy variable 


did not show any significant change in sign of endogenous 
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multipliers in contrast to the multipliers obtained in 
Chapter II. But we learned that it is important to 
recognize changes in variables in the government budget 
restraint other than a specified policy variable in order to 
Satisfy the government budget restraint. But we learned 
that it is important to recognize changes in variables in 
the government budget restraint other than a specified 
policy variable in order to satisfy the government budget 
restraint. Under the floating exchange rate system, a 
change in the income level and interest payments are the 
factors to determine the second endogenous policy variable. 
Under the pegged exchange rate system, the multipliers 
became complex since the balance of payments was involved in 
the government budget restraint. The balance of payment 
surplus (deficit) by the effect of a domestic policy raised 
(lowered) the second endogenous policy variable. Therefore, 
the balance of payment surplus was in fact observed as a 
government deficit similar to an increase in interest 
payments. 

The effects of the balance of payments in the system 
could be observed only if non-complete sterilization policy 
was employed. If a complete sterilization policy was 
adopted, the fluctuation of the balance of payments would be 
completely insulated from a domestic economy. 

As an extension of study, the assumption of the 
flexible price level was employed and the multipliers of 
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each endogenous variable were observed. As a result, a 
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Singificant change in multipliers was not found in contrast 
to the case of the variable income level. But since all 
domestic policies increase the price level, we may conclude 
that an increase in the real income level would not be as 
high as those obtained under the assumption of the rigid 
price level. We should also note that an increase in the 
price level causes a government budget surplus due to a fall 
in the real value of interest payments. 

All the domestic policies raised the income level under 
the assumptions of rigid price level and non-perfect capital 
mobility. However, the discovery of the domestic policy 
that most efficiently increases the income level must be 
Weditent oO empirical investigations. 

An external balance tends to deteriorate by the effect 
of any domestic policy if a current account has a dominant 
force (i.e. a steep BP curve). On the other hand, an 
Glasticaty Of capital flow isshigh (i.e, ayilat) BPecurve):, 
there is a chance for the external balance to improve. It 
is bond financed government expenditures which raises the 
interest rate. Therefore, bond financed government 
expenditures can raise the income level without 
deteriorating the external balance. All the other policies 
which increase money supply tend to lead the external 
balance deficit. 

Although this thesis attempted to eradicate the 
deficiencies of recent developments on the government budget 


restraint literature, many more improvements must be 
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accomplished. A stability condition of the system was not 
examined. Inflation was not taken into account in the 
system. Although the system was expanded to an open 
economy, the specification of the external balance employed 
was the simplest case, by following the traditional theory 
in an open economy. The analysis was limited to the short 
run, but the long run or the steady state (full adjustment 
of capital stock) were not analyzed. Recent developments on 
rational expectation in the macro theory were ignored. 

These aspects within the context of this thesis remain as my 


future research topics. 
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